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A^>PvrroHncs 

Abstract 
Novel A^-pyrrolines of the fonnula (1) 




(D 



in which 



R\ R^, m and Q have the meanings given in the description, 

a plurality of processes for preparing these substances and their .use for controlling 
pests. 
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A'-Pvrrolincs 

The present invoition relates to novel A^-pynolines, to a plurality of processes for 
their preparation and to tfieir use as pesticides* 

It is already known that numerous A^-pyrrolines have insecticidal pnq)eities (cf. 
WO 00/21958, WO 99/59968, WO 99/59967 and WO 98/22438). The activity of 
these substances is good; however, in some cases it is unsatisfactory. 

This invention now provides novel A^-pyrrolines of the formula Q) 



in which 

rqnesents halo^ormeth]^, 

represents hydrog^ or halogen, 

R^ represents halogra, represents in each case optionally substituted alkyi, 
alkoxy or alkylthio, 

m represents 0, 1,2, 3 or 4, 

Q represents one of the groupings below 





n 
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R represents hydrogen, halogen, cyano, formyl, nitro, trialkylsilyl; iqnesrats in 
each case optionaUy substituted alkyl, alkenyl, alkoxy, alkenyloxy; lepresmts 
pentafluorothio, -S(0)pR*, -NRV, -COR^ <X)^\ -CONRV^ 
.N(R")C0R" or -C(R*VN-0R*^ or represents in each case optionally 
substituted cycloalkyl, cycloalk^alkyl* ai^, arylalkyl, saturated or unsaturated 
hetoocyclyl or heterocyclylalk^, 

R^ furthornum; rqxresents -CH=NOH, fonnyl; represents in each case optionally 
substituted cycloalk^oxy or cycloalkylalkoxy, 

R^ represents halogen, cyano, fonnyl, nitro, trialkylsilyl; repres^ts in each case 
optionally substituted alkyl, alkenyl, alkoxy, alkenyloxy; represents penta- 
fluorothio, -S(0)pR^ -NrV, -COR^ -C02R^ -CX)NR^'^ -N(R")C0R^^ or 
-C(R")=N-0R**; or represents in each case optionally substituted cyclbalkyL 
cycloalkylalkyl, aiyl, arylalkyl, saturated or unsaturated heterocyclyl or 
hetorocyclylalkyl, 

p represents 0, l or 2, 

n refnesents 0, 1, 2 or 3, where the substituents R^ can be identical or diffmnt 
if n represents 2 or 3, 



r represents 0, 1 or 2, where the substituents R^ can be idratical or different if r 
represents 2, 
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represents in each case optionally substituted alky], cycloalkyl, aiyl or aryl- 
alkyl, 

R'^ and R* indepradently of one anotho* represent hydrogen, -SO^^ -COR^» -C02R^ 
S represent in each case optionally substituted alkyl, alken^, cycloalk^. 

cycloalkylall^K aiyl, aiylalk^, saturated or unsaturated heterocyclyl or 
heterocyclylallsyl, 

R^ and R* furthemcxe together represent in each case optionally substituted 
10 alkenylene or alkylene, where the alkylene chain may in each case be 

interrupted by -S- or -NR"-, 

R^ and R^ furthermore together represent in each case optionally substituted alkylene, 
where the alkylene chain is interrupted either by C=0 or by C=NO-all^l, 

15 

R^ and R^° independently of one anoth^ represent hydrogen, -S02R^ represent in 
each case optionally substituted alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, 
aryl, arylall^l, saturated or unsaturated heterocyclyl or heterocyclylalkyl, 

20 R' and R^^ fuithmnore togetbo* represent optionally substituted alkylene, where the 
alkylene chain may in each case be interrupted by -0-, -S- or -NR^^-, 

R" and R^^ independently of one another represent hydrogen, represent in each case 
optionally substituted alkyl, cycloalkyl, cycloalkylalkyl, aryl or arylalkyl, 

25 

R" and R^^ furthermore together rqiresent in each case optionally substituted 
alkylene or alkenylene, 

R" and R*^ independently of one another represent hydrogra, rqnesent in each case 
30 optionally substituted alkyl or alkenyl. 
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R*^ represents hydrogen, -SOiR^, -COR^ or -CX^R^ represents in each case 
optionally substituted alk^, alkenyl, cycloalkyl, cycloalkylalkyl, aiyl, 
arylalkyl, saturated or unsaturated heterocyclyi or hetm)cyclylalkyl. 

Depending on the type and number of substituents, die compounds of the formula G) 
can, if appropriate* be present as geometrical and/or optical isomers, regioisomers or 
isomCT mixtures thereof in varying compositions. What is claimed by the invention 
are both the pure isomos and the isomor mixtures. 

Furthomore, it has been found diat A*-pyrrolines of die fcnmula Q) can be prqNoed 
by 




in which 

R^ R^, R^ and m have the meanings given above and 

Z represents chlorine, bromine, iodine, -OSO2CF3 or -OS02(CFy3C3'3, 

in a tandem reaction with het^nocycles of the formula (III) 

Q-x on) 



in which 



Q has the meaning given above and 
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X represents chlorine, bromine, iodine, -OSOiCFa or -OS02(CF2)3CIS» 

in the presence of a catalyst, in the presence of a dibonmic acid ester and, if 
aiqpropriate, in the presence of an acid binder and, if appropriate, in tfie 
presence of adiluent. 




in which 

R\ R^, and m have the meanings given above 
and 

A represents -B(OH)2, (4,4,S,S-tetramethyl-13*2-dioxabQrolan)-2-yl, 
(S,5-dimethyl-l 3»2-dioxaborinan>>2-y], (4,4,6-trimethyl-l 3>2-dioxa- 
borinan>>2-yl or 13>2-benzodioxaborol*2-yl, 

with heterocycles of the formula (m) 

am 

in which 

Q and X have the meanings given above, 

in the presence of a catalyst, if appropriate in the presence of an acid binder 
and, if appropriate, in the presence of a diluent. 



or 
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S in which 

R^ R^ R^ m and Z have the meanings given above 
with boionic acid derivatives of the fonnula (V) 

10 

Q-A (V) 
in which 

Q and A have the meanings given above, 

15 

in the presence of a catalyst, if appropriate in the presence of an acid binder 
and, if appropriate, in the presence of a dilumt, 

or 

20 D) reacting A^-pynoIines of the formula (n-a) 




(n-a) 



in which 



25 R\R^,R^ and m have the meanings given above. 
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T} represents bromine or iodine, 

with organometallic compounds of the f(»inula (VI) 

5 Q-M (VD 

in which 

Q has the meanings given above, 
10 and 

M represents ZnCI, Sn(Me)3 or Sn(n-Bu)3, 



in the presence of a catalyst, if appropriate in the presence of an acid binder 
IS and, if appropriate, in the presence of a diluent. 

Hnally, it has been found that the compounds of the fonnula G) according to the 
invention have veiy good insecticidal properties and can be used both in crop 
protection and in the protection of matmals for controlling undesirable pests, such as 
20 insects. 

The foimula (I) provides a general definitim of the A^-pynrolines according to the 
invention. 

25 R' preferably represents halogen or meth^. 



R preferably represents hydrogra or halogen. 



R^ preferably represmts halogen, represents in each case optionally halogen- 
30 substituted alkyl, alkoxy or alkylthio. 



m preferablv represents 0> 1, 2. 3 or 4. 
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preferablv represents one of the groupings below 



M N=N 




prefCTablv represents hydrogra, halogen, cyano, formyl, nitro, trialk^silyl; 
represents alkyl, alkenyl, alkoxy or alkenyloxy. each of which is optionally 
mono- or polysubstituted by identical or different substituents from the group 

10 consisting of halogen, cyano and -NR^R^; represents pentafluorothio, 

-S(0)pR^ rNRV, -C0R\ -C02R^ -CONR^'°, -N(R")C0R^^ or 
-C(R'^)=N-0R^^ or represents cycloalkyl, cycloalkylalkyU aryl, arylalkyl, 
saturated or unsaturated, S~ to 10-membered heterocyclyl or heterocyclylalkyi, 
each of which is optionally mono- or polysubstituted by identical or different 

IS substituents from the group consisting of halogen, cyano, nitro, alkyl, 

halogenoalkyl, alkenyl, halogenoalkenyl, alkoxy, halogenoalkoxy, alkylthio 
and halogenoalkylthio. 

R^ furthermore preferably represents -CH=NOH, formyl; represents 
20 cycloalkyloxy or cycloalkylalkoxy, each of which is optionally mono- or 

polysubstituted by identical or different substituents from the group consisting 
of halogen and alkyl. 

R^ preferably represents halogen, cyano, formyl, nitro, thalkylsilyl; represents 
25 alkyl, alkenyl, alkoxy or alkenyloxy, each of which is optionally mono- or 

polysubstituted by identical or different substituents from the group consisting 
of halogen, cyano and -NR^R*; represents pentafluorothio, -S(0)pR^, -NR^R^, 

CIL 02430683 2003-06-02 
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-COR^ ^02R\ -CONRV^ -N(R")C0R'^ or -CCR'^N-OR'^ or 
represents cycloall^l, cycloalkylalkyU aiyl, arylalkyl, saturated or unsaturated, 
5- to lO-membcred hetcrocyclyl or hcterocyclylalkyl, e^h of which is 
optionally mono- cm- polysubstituted by identical or different substituents from 
the gioup consisting of halogoi, alkyl, halogenoalkji. alkenj^* 
halQgenoalkenyi, alkoxy, halogenoalkoxy, allqdthio and halogenoallgrlthio. 

p preferably represents 0, 1 or 2. 

n preferably represents 0, 1, 2 or 3, where the substituents may be identical 
or different if n represents 2 or 3. 

r preferably represents 0, 1 or 2, where the substituents R^ may be identical or 
different if r represents 2. 

R^ preferably represents alkyl which is optionally mono- or polysubstituted by 
identical or different substituents from the group consisting of halogen and 
-NR*'R*, represents cycloall^l, aiyl or axylalkyl, each of which is optionally 
mono- or polysubstituted by identical or different substituents from the group 
consisting of halogen, cyano, alkyU halogenoalkyl, alkoxy, halogenoalkoxy, 
alkylthio and halogenoalkylthio. 

R^ furthermore preferably represents alk^ which is mono- or polysubstituted by 
identical or different substituents, where the substituents may additionally be 
selected from the group consisting of alkoxy, alkylthio, halogenoalkoxy and 
halogenoalkylthio. 

R^ and R* independently of one another preferably represent hydrogen, •S02R^, 
-COR*, -C02R^ represent alkyl or alkenyl, each of which is optionally mono- 
or polysubstituted by identical or different substituents from the group 
consisting of halogen, alkylcaibonyl, alkylcaibonyloxy, alkylamino, 
dialkylamino, alkoxy, halogenoalkoxy, alkylthio and halogenoalkylthio; 
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represents cycloalk^, cydoalkylalkyl, aryl, arylalkyl, saturated or unsaturated 
5- to 10-membeied heterocyclyl or heterocycl^alkyl, each of which is 
optionally mono- or polysubstituted by identical or different substituents from 
the group consisting of halogen* cyano, alkyl, halogenoalk^, alkoxy» 
halogenoalkoxy, alkylthio and halogenoalkylthio. 

and furthermore together preferably rqnesent alkenylene which is optionally 
mono- or polysubstituted by identical or different substituents from the group 
consisting of halogen, cyano, alkoxy, halogenoalkoxy, alkylthio and 
halogenoalkylthio or represent alkylene which is optionally mono- or 
polysubstituted by identical or different substituents from the group consisting 
of halogen, cyano, alkyl, halogenoalkyl, alkoxy, halogenoalkoxy, alkylthio 
and halogenoalkylthio, where the alkylene chain may in each case be 
intenupted by -0-, -S- or -NR"-, 

R'7 and R^ furthennore together preferably represent alkylene which is mono- or 
polysubstituted by identical or different substituents, where the substituents 
may additionally be selected from the group consisting of alkoxycaibonyl and 
oxyalkyleneoxy. 

R'^ and R^ fuithennore together preferably represent alkylene, where the alkylene 
chain is intmupted eithor by C=0 or by C=NO-alkyl. 

R and R indq}endentiy of one another preferably represent hydrogen, -S02R^ 
represent alkyl or alkenyl, each of which is optionally mono- or 
polysubstituted by identical or different substituents from the group consisting 
of halogen, alkylamino, dialkylamino, alkoxy and alkylthio; represent 
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, saturated or unsaturated 5- to 10- 
membered heterocyclyl or heterocyclylalkyl, each of which is optionally 
mono- or polysubstituted by identical or different substituents from the group 
consisting of halogen, cyano, alkyl, halogenoalkyl, alkoxy, halogenoalkoxy, 
alkylthio and halogenoalkylthio. 
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and R*^ fiirthennoie together prefeiablv represent alkylene which is optionally 
mono- or polysubstituted by identical or different substituents from the group 
consisting of halogen, cyano, alkyl, halogenoall^l, alkoxy, halogenoalkoxy, 
alkylthio and halogenoalk^thio, where the alkylene chain may in each case be 
interrupted by -0-, -S- or -NR*^-, 

R" and R^^ independently of one another preferably represent hydrogen, represoit 
alkyl which is qptionally mono- or polysubstituted by identical or diffmnt 
substitutents from the group consisting of halogen, cyano, alkoxy and 
alkylthio, represent cycloalkyi, cycloalkylalkyl, aryl or arylalkyl, each of 
which is optionally mono- or polysubstituted by identical or different 
substituents from the group consisting of halogen, cyano, alkyl, 
halogenoalkyl^ alkoxy, halogenoalkoxy, alkylthio and halogenoalkylthio. 

R" and R^^ furthermore together preferably represent alkylene or alkenylene, each of 
which is optionally mono- or polysubstituted by identical or different 
substituents from the group consisting of halogen, alkyl, halogenoalkyi, 
alkoxy, halogenoalkoxy, alkylthio and halogenoalkylthio. 

R^^ and R^^ independently of one another prefCTably represent hydrogen, represrat 
alkyl or alkenyl, each of which is optionally mono- or polysubstituted by 
halogen. 

R^^ preferably rqiresents hydrogen, -S02R^, -COR^ or -C02R^ represents alk^ or 
alkenyl, each of which is optionally mono- or polysubstituted by identical or 
different substituents from the group consisting of halogen, cyano, 
alkylamino, dialkylamino, alkoxy, halogenoalkoxy, alkylthio and halogeno- 
alkylthio; represents cycloalkyi, cycloalkylalkyl, aiyl, arylalkyl, saturated or 
unsaturated S- to 10-membered heterocyclyl or heterocyclylalkyl, each of 
which is optionally mono- or polysubstituted by identical or different 
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substitucnts from the group consisting of halogen, cyano, alkyl, 
halogenoalkyl, alkoxy, halogenoalkoxy. alkylthio and halogenoalkylthio. 

particulariv preferably represents fluorine, chlorine, bromine or methyl 

particulariv preferably represents hydrogen, fluorine, chlorine or bromine. 

R^ particularly prefmblv represents fluorine, chlorine, bromine, represents Ci- 
C6-alkyI> Ci-Q-alkoxy or Ci-Q-alkylthio, each of which is c^tionally mono- 
to octasubstituted by halogen. 

m narticulariy preferably represents 0. 1. 2 or 3. 

Q particulariy preferably represents one of the groupings below 




R^ particulariy preferably represents hydrogen, fluorine, chlorine, bromine, 
cyano, formyl, nitro, tri-(Ci-C6-alkyl)silyl; represents Ci-C2o-alkyl, C2-C20- 
alkenyl, Cj-Cao-alkoxy, C2-C2o-alkenyloxy, each of which is optionally mono- 
or polysubstituted by identical or different substituents from the group 
consisting of halogen, cyano and -NR^R^; represents pentafluorothio, 
-S(0)pR^ -NRV, -COR^, -C02R^ -CONR^*^ -N(R")C0R^^ or 
-C(R^^)=N-OR*^; or represents Ca-Cu-cycIoalkyl. C3-C7-cyclo-Ci-C4-alkyl. 
aiyl, aryl-C]-C4-alkyl, saturated or unsaturated, S- to 10-membered 
heterocyclyl or heterocyclyl-Ci-C4-a]kyI haying 1 to 4 heteroatoms, which 
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comprise 0 to 4 nitrogra atoms, 0 to 2 nonadjacent oxygen atoms and/or 0 to 
2 nonadjacoit sulphw atoms (in particular tetrazolyl, fuiyl, fiirfiiryl, 
benzofiir^, tetrahydrofinyl, thienyl, then>i, benzothienyl, diiolanyU pyrrolyU 
indolyl, pycrolinyl, pynolidino, pyrrolidinyl, oxazolyl, benzoxazolyl, 
S isoxazol^, imidazolyl, pyrazolyl, diiazolyl, benzothiazolyl, tfaiazoiidinyl, 

pyridine, pyrimidinyl, pyridazyU pyrazinyl, pipaidinyl, piperidino, 
rooipholinyl, tfaiomorpholin^» morpholino, thiomorpholino, triazinyl, 
trtazolyl, quinolin^ or isoquinolinyl), each of whidi is optionally mono- to 
tetrasubstituled by idmtical or diffmnt substitumts from the groiq> consisting 
10 of halogen, cyano, nitro, Ci-Q-alkyl, Ci^-halogenoalkyl» Ci-Q-alkenyl, 

Ci-Cs-halogenoalkenyl, Ci-Q-alkoxy, Ci-Q-halogenoalkoxy, Ci-Q-alkyl- 
tfaio and Ci-Q-halogoioalliyllhio. 



fiirdiennoie particularl y preferably represents -CH=NOH, formyl; rq)resents 
15 C3-C5-cycloalkyIoxy or C3-C5-cycloalkyl-Ci-C4-alkoxy, each of which is 

optionally mono- to tetrasubstituted by identical or different substituents from 
the ffoup consisting of fluorine, chlorine, bromine and C]-C2-alkyl. 

particularly preferably rqnesents fluorine, chlorine, bromine, cyano, formyl, 
20 nitro, tri-(Ci-C6-all^)silyl; rq^esmts Ci-Q-alkyl, Ci-Q-alkenyl, Ci-Q- 

^Skaxy, Cx-Ce-alken^oxy, each of \^ch is optionally mono- to 
tridecasubstituted by halogm; represents pentafluoroAio, -S(0)pR^ -NR^R^ 
-COR^ -C(>2R^ -CONRV^ or -N(R")C0R" . 

25 p particulartvnreferablvrepresentsO. 1 Qr2. 

n particularly preferably rei»es«ts 0, 1, 2 or 3, where the substituents R^ may 
be identical or different if n represents 2 or 3, 

30 r particulariy preferably represents 0. 1 or 2^ where the substituents may he 
idratical or differmt if r represents 2. 
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particulariv preferably represents C|-C2o-alkyl which is optionally mono- or 
polysubsdtuted by identical or different substituents from the group consisting 
of halogen and -NR^R^ rq[nesents Cs-Ce-cycIoall^U aiyl or ar^-Ci-Q-alkyl, 
each of which is optionally mono- to octasubstituted by identical or different 
substituents from the group consisting of halogen, cyano, Ci-Q-alkyl, Ci-Ca* 
halogenoalkyl, Ci-Q-alkoxy, Ci-Ce-halogenoalkoxy, Ci-C6-'alk)1thio and Cr 
C6-halogenoalkylthio. 

fiirthranore oarticulailv preferably represents Ci-C^o-^^^ which is mono- or 
polysubstituted by idmtical or different substituents, where the substituents 
may additionally be selected from the group consisting of Ci-C^-alkoxy. Cp 
C^-alkylthio» Cf-C^-halogenoalkoxy and Ci-C^-halogenoalkylthio. 

R^ and R* independently of one another particularly preferably represent hydrogen, 
-SO2R*, -COR^ <;02R^ represent Ci-Czo-alkyl or C2-C20-alkenyU each of 
which is optionaUy mono- or polysubstituted by identical or different 
substituents from the group consisting of halogen* Ci-Q-alkylcarbonyl, Ci- 
C6-alkylcaibonyloxy, Ci-Q-alkylamino, diT(Ci-C6-alkyl)amino« Ci-Ce- 
alkoxy, Ci-Q-halogenoalkoxy, Ci-Q-alkylthio and Ci-Q-halogenoalkylthio; 
rqircsent Cs-Cn-cycloalkyl, Ca-CT-cycloalkyl-Ci-CU-alkyi, aiyl, ar^-Ci-Q- 
alkyl, saturated or unsaturated 5- to lO-membered hetetocycl^ or 
heterocyclyl-Ci-Q-alk^ having 1 to 4 heteroatoms, which comprise 0 to 4 
nitro^ atoms, 0 to 2 nonadjacent oxygen atoms and/or 0 to 2 nonadjacent 
sulphur atoms (in particular tetrazolyl, furyl, furfiiryl, benzofiir^, 
tetrahydrofuryl, thimyl, tfienyl, benzothienyl, thiolanyl, pyrrolyl, indolyl, 
pyrrolinyl, pyrrolidinyl, oxazolyl, benzoxazolyl, isoxazolyl, imidazolyl, 
pyrazolyl, thiazolyl, benzothiazolyl, thiazolidinyl, pyridinyl, pyrimidin^, 
pyridazy], pyrazinyl, piperidinyl, morpholinyl, thiomoipholinyl, triazinyU 
triazoI)1, quinolinyl or isoquinolinyl), each of which is optionally mono- to 
tetrasubstituted by ictentical or different substituents from the group consisting 
of halogen, cyano, Ci-Q-alkyl, Ci-Q-halogenoalkyl. Cj-Q-alkoxy, Ci-Q- 
halogenoalkoxy, Ci-Q-alkylthio and Ci-C6-4]alogenoalky]thio. 
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R*^ and furthermore independently of one another pardculariv preferably represent 
heterocyclyl-C|-C4-alkyl having 1 to 4 heteroatoms, which comprise 0 to 4 
nitrogen atoms, 0 to 2 nonadjacent oxygen atoms and/or 0 to 2 nonadjacent 

S sulphur atoms (in particular pyridinylmethyl, pyridinylethyl, 

pyrimidinylmethyl, pyrimidinylethyl, pyridazyhnethyl, pyridazylethyl, 
pyrazinylmeth^ or pyrazinylethyl), each of which is optionally mono- to 
tetrasubstituted by identical or different substituents from the group consisting 
of halogen, cyano, Ci-C^-alkyl, Ci-Q-halogenoalkyl, C|-C5-aIkoxy, Ci-C^- 

10 halogenoalkoxy, Ci-C^-alkylthio and C|-C6-^ogenoalI^]thio. 

R^ and R* furthermore togetho* particularly preferably represent CrCiralkenylene 
which is optionally mono- or polysubstituted by identical or different 
substituents from the group consisting of halogen, cyano, Ci-Q-alkoxy, Ci- 

15 Ce-halogenoalkoxy, Ci-Q-alkylthio and Ci-Q-halogenoalkylthio or represent 

C3-Ci2-alkylene which is optionally mono- or polysubstituted in the alkylene 
moiety by identical or different substituents from the group consisting of 
halogen, cyano, Ci-Q-alkyl, Ci-Q-halogenoalkyl, C|-C6-alkoxy, Ci-Q- 
halogenoalkoxy, CpQ-alkylthio and Ci-C6-halogenoalkyIthio, whm the 

20 alkylene chain may in each case be interrupted by -0-, -S- or -NR'^-. 

R^ and R' furthermore together narticularlv preferably represrat Cs-Ciralkylene 
which is optionally mono- or polysubstituted by identical or different 
substituents, where the substituents may additionally be selected from the 
25 group consisting of C]-C4*alkoxycaibonyl and oxy-(C|-C4-alk^ene>oxy. 

R^ and R* furthermore together particulariy preferably represent C3-Cg-alkylene, 
where the alkylene chain is intermpted either by C=0 or C=NO-(Ci-C6- 
alkyl). 



30 



R^ and R"^ independentiy of one another particularly preferably represent hydrogen, 
-S02R^ represent d-Q-alkyl or C2-C6-alkenyl. each of which is optionally 
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mono- to tridecasubstituted by identical or different substituents from the 
group consisting of halogen, Ci-Q-alkylamino, di-(CrC6-alkyl)anuno, Ci- 
C6-alkoxy» Ci-Q-halogenoalkoxy, Ci-Q-alkylthio and Ci-Q-halogeno- 
alkylthio; represent Ca-CT-cycloall^l, CrC7-cycIoall^l-Ci-C4-alkyU aiyl, 

S aiyl-C|-C4-allcyl, saturated or unsaturated 5- to lO-membmd betat)cyclyl or 

hetenx:yclyl-Ci-C4-alk^ having 1 to 4 hetm)atonis» which comi^se 0 to 4 
nitrogen atonos, 0 to 2 nonadjacent oxygen atoms and/or 0 to 2 nonadjacent 
sulphur atoms (in particular tetrazolyl, fuiyl, furfiiryl, benzofur^l, 
tetrahydrofuiyl. thienyl, thenyl, benzothienyl, thiolanyl, pynolyl, indol^, 

10 pyrrolinyK pynolidih^, oxazolyU benzoxazolyl, isoxazolyl, imidazolyU 

pyrazolyl, thiazolyl, benzothiazolyl, thiazolidinyU pyridinyl, pyrimidinyl, 
pyridazyl, pyrazinyl, piperidinyl, noorphoiinyl, thiomorpholinyl, triazinyl, 
triazolyl, quinolinyl or isoquinolinyl), each of which is optionally mono- to 
tetrasubstituted by identical or different substituents from the group consisting 

15 of halogen, cyano, Ci-C6-alkyl, Ci-Ce-halogenoalkyl, Ci-Q-alkoxy, Ci-Q- 

halogenoalkoxy, Ci-Q-alkylthto and Ci-Q-halogenoalkylthio. 

and R^^ furthermore together particularly preferably rq>Tesent Ca-Ge-alkylene, 
"(CH2)2-0-<CH2)2-. <Ctl2>rS<CH2hr or -(CH2)2-N(R*^HCH2)r. each of 
20 which is optionally mono- to tetrasubstituted in tfie alkylene moiety by 

identical or different substituents from the group consisting of halogen, cyano, 
C]-C6-alkyl, C|-C6-halagenoalkyl, Ci-Q-alkoxy, Ci-Q-halogenoalkoxy, Cr 
Ce-alkylthio and Ci-Ce-halogenoalkylthio. 

25 R^' and R^^ independently of one another particularly preferably represent hydrogen, 
represent Ci-Q-alkyl which is optionally mono- to tridecasubstituted by 
identical or different substituents from the group consisting of halogen, cyano, 
Ci-Q-alkoxy and Ci-Q-alkylthio, represent Ca-CT-cycloalkyl, C3-C7- 
cycloalkyl-Ci-C4-alkyl, aryl or aryl-C|-C4-alkyl, each of which is optionally 

30 mono- to octasubstituted by identical or different substituents from the group 

consisting of halogen, cyano, Ci-Q-alkyl, Ci-Q-halogenoalkyl, Ci-Q- 
alkoxy, Ci-Q-halogenoalkoxy, d-Q-alkylthio and Ci-Q-halogenoall^lthio. 
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R" and R*^ furthennoie together pftiticulariv preferably represent Ca-Cio-alkylene or 
C3-C]o-alkenyIene, each of which is optionally mono- to octasubstituted by 
identical or diffnent substituents from the group consisting of halogoi, Ci- 
Q-alkyl, Ci-Q-halog^oalk^, Ci-C6-alkoxy, C]-C6-halogenoalkoxy, Ci<:6- 
alkylthio and Ci-Q-halogenoalkylthio. 

R'^ and R'^ independently of one anodior paiticularlv meferablv represoit hydrog^» 
represent Ci-Ce-allcyl or C2-C6-alkcnyl, each of which is optionally mono- or 
polysubstituted by halogofi. * 

R^^ particulariv preferably represents hydrogen, -S02R^ -CXDR^ or -CChR^ 
represents C|-C2o-alkyl or Ci-Cio-alkenyl, each of which is optionally mono- 
or polysubstituted by identical or different substituents from the group 
consisting of halogen, cyano, Ci-C6-alkylamino, di-(Ci-C6-alkyl)^i^* Cr 
Q-alkoxy, Ci-Ca-halogenoalkoxy, Ci-Ce-alkylthio and Ci-Q- 
halog^noalkylthio; represents Cs-Cn-cycloalkyl, C3-Cr<:ycloalkyl-Ci-C4- 
alkyl, aryl, aryl-Ci-CU-alkyl, saturated or unsaturated 5- to 10-membered 
heterocyclyl or hetcrocyclyl-Ci-Q-alkyl haying 1 to 4 heteroatoms, which 
comprise 0 to 4 nitrogen atoms, 0 to 2 nonadjacent oxygen atoms and/or 0 to 
2 nonadjacent sulphur atoms (in particular tetrazolyl, fiiiyl, fuifuryl, 
benzofuryU tetrahydrofuryl, thienyl, thenyl, benzothienyl, thiolanj^, pynolyU 
indolyU pyrrolinyl, pyrrolidinyl, oxazolyl, benzoxazolyl, isoxazolyl, 
imidazolyl, pyrazolyl, thiazolyU benzothiazolyl, diiazolidin^, pyridinyl, 
pyrimidinyl, pyridazyl, pyrazinyl, piperidinyl, morpholinyl, thiomorpholinyl, 
triazinyl, triazolyl, quinolinyl or isoquinolinyl), each of which is optionally 
mono- to tetrasubstituted by identical or different substituents from the group 
consisting of halogen, cyano, Ci-Q-alkyl, Ci-Ce-halogenoalkyl, Ci-Q- 
alkoxy, Ci-Q-halogenoalkoxy, Ci-Ce-alkyltiiio and Ci-Q-halogenoalkylthio. 

r' very naftic^^larlv preferably represents fluorine, chlorine or methyl. 
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very particulariv t 



^ rqn-esnts hydrogen, fluorine or chlorine. 



very TOutjcul gy^Y p ^ferablv rq[>resaits fluorine, dilorine, Ci-C4-alkyl, C1-C4- 
alkoxy, Ci-C4-alkylthio; Ci-C4-halogaioalkyU Ci-C4-balogCToalkoxy, C1-C4- 
halogenoalkyltfaio having in each case 1 to 9 fluorine, chlorine and/or bromine 
atoms. 

m verYffWtlCTtarWPIgfmblYrepre^ 1 or 2. 



10 Q very partic^ ^]priY FTpfa^*^ tepresents one of the ^upings helnw 




R^ very particularly preferably rq>resents hydrog^ fluorine, chlorine, bromine, 
15 cyano, formyl, nitro, tri-(Ci-C4-alk^)silyl; represents Ci-Ci6-alkyl, Ci-Cie- 

alkenyl, Ci-Ci6-alkoxy or Cj-Ci^-alk^iyloxy, each of ^^ch is optionally 
mono- or polysubstituted by identical or different substiturats from the gioiq) 
consisting of fluorine, chlorine, bromine, cyano and -NR^R^; rq>resents 
-S(0)^Jl^ -NR^R^ -COR^ -C02R^ -CpNRV^or -N(R")C0R"^; or 
20 represents Cj-Cio-cycloalkyl, C3-C6-cycloalkyl-CfC4-aU^, phen^, benzyl, 

I^enylelfa^, tetaazolyl, fiiiyl, furfiiiyl, benzofuryl, tetrahydrofiiryl, thirayl, 
thenyl, hcozoMmyU tfaiolanyl, pynolyl, mdolyl, pyrrolinyl, pynolidino, 
pyrrolidinyl, oxazolyl, brazoxazol^ isoxazolyl, imidazolyl, pyrazolyl, 
flnazolyl, benzotfaiazolyl, thiazoUdinyl, pyridinyl, pyrimidinyl, pyridazyl, 
25 pyrazinyl, piperidin^, piperidino, morpholinyl, thiomorpholinyl, morpholino, 

thiomorptK)lino, triazinyl, triazolyl, quinolinyl or isoquinolinyl, each of which 
is optionally mono- to trisubstituted by identical or differrat substituents from 
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the group consisting of fluorine, chlorine, bromine, cyano, Ci-C4-alkyl, Ci- 
C4'ha]ogenoalkyl, Ca-Q-alkenyl, C2-C6>halogenoaIkenyI, Ci-C4-alkoxy, Ci- 
C4*haIogenoalkoxy, CrC4-alky]thio and Ci-C4*halograoalkylthio. 



S furthomoie very particulariv pre ferably represmts -CH=NOH, fonn^; 

represents cyclopropyloxy, cyclobutyloxy, cyclopentyloxy* cyclohex^oxy, 
cycloprapylmethoxy, cyclobut^ethoxy, cyclopentylmettioxy or 
cyclohexylmethoxy, each of which is (q)tionalIy mono- to trisubstituted by 
identical or different substituents from the group consisting of fluorine* 

10 chlorine and methyl. 

very particularly mef erablv represents fluorine, chlorine, trimethylsilyl, 
represents Ci-C4-alkyl, CT-Q-alkenyl, C|-C4-alkoxy or C2-C6-alkenyloxy, 
each of which is optionally mono- to nonasubstituted by identical or different 
IS substituents from the group consisting of fluorine, chlorine and bromine, 

nspresents -S(0)pR^. -NRV. -COR^ -COjR^ or -CONR^'^ 



p yery naiticulariy preferably represente 0, J or 2 

20 n yery particularly preferably represents 0, 1 or 2, where the substituents R^ can 
be identical or diffmnt if n represents 2. 

r very narticulariy preferably ^presents 0. 1 or 2. where the suhgfitiiimtc rim 
be identical or different if r rqHesents 2. 

25 

R^ vCTy particularly preferably represents Ci-Cio-alkyl which is optionally mono- 
or polysubstituted by identical or different substituents from the group 
consisting of fluorine, chlorine, bromine and -NR^R*, represents cyclopropyl, 
cyclopentyl, cyclohexyl, phenyl or benzyl, each of which is optionally mono- 
30 to tetrasubstituted by identical or different substituents from the group 

consisting of fluorine, chlorine, bromine, cyano, Ct-C4-alkyl, C1-C4- 
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halogenoalkyl, Ci-C4-alkoxy. C|-C4-halogenoalkoxy, Ci-C4-alkylthio and Ci- 
C4-halogenoalkyIthio* 

fillthennoie very naiticul arlv nreferablv rcpresCTts Ci-Cig-alkyl which is 
mono- to trisubstituted by identical or differait substituents, where the 
substituents may additionally be selected from the group consisting of C1-C4- 
alkoxy, Ci-C4-alkylthio, Ci-C4-halogenoaIkoxy . and C1-C4- 
halograoalkylthio. 

and R' independently of one another very particularly preferably represent 
hydrogen, -S02R^, -COR^ -COJ^^ represent Ci-Ci6-alkyl or Cz-Cia-alkenyl. 
each of which is optionally mono- or polysubstituted by identical or different 
substituents from the group consisting of fluorine, chlorine, bromine, C]-C4' 
alkylcarbonyl, Ci-C4-alkylcarbonyloxy, Ci-C4-alkylamino, di-(Ci-C4-alkyl)- 
amino, Ci-C4-alkoxy, C|-C4-halogenoalkoxy, C|-C4-alkylthio and C1-C4- 
halogenoalkylthio; represent Ca-Cio-cycloalkyl, C3-C6-cycloalkyl-C|-C4-alkyl, 
phenyl, benzyl, fdienylethyl, tctrazolyl, furyl. furfiiryl, benzofuryl, tetrahydio- 
fiiryl, diienyl, then^, benzothienyl, thiolanyl, pyrrolyl, indolyl, pyrrolinyl, 
pynolidinyl, oxazolyl, benzoxazolyl, isoxazolyl, imidazole, pyrazolyl, 
thiazolyl, benzothiazolyl, thiazolidinyl, pyridinyl, pyrimidinyl, pyridazyl, 
pyrazinyl, piperidinyl, morpholinyl, thiomoipholinyl, triazinyl, triazolyl, 
quinolinyl or isoquinolinyl, each of which is optionally mono- to 
trisubstituted by identical or different substituents from the group consisting 
of fluorine, chlorine, bromine, cyano, Ci-C4-alkyl, Ci-C4-halogenoalkyl, Ci- 
C4-alkoxy, Ci-C4-halogenoalkoxy, Ci-C4-alkylthio and C1-C4- 
halogenoalkylthio. 

R^ and R® furthermore independently of one another yery oarticulariv preferabl y 
represent pyridinylmethyl, pyridinylethyl, pyrimidinylmethyl, 
pyrimidinylethyl, pyridazylmethyl, pyridazylethyl, pyrazinylmethyl or 
pyrazinylethyl, each of which is optionally mono- to trisubstituted by identical 
or different substituents from the group consisting of fluorine, chlorine. 
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bromine, cyano, Ci-C4-alkyl, Ci-C4-halogenoalkyl, Ci-Q-alkoxy, C1-C4- 
halogenoalkoxy, Ci-C4-alkylthio and Ci-C4-halogenoalkyIChio. 

and fmthennQie togdher very narticularlv fireferablv lepresent CrCur 
alkenylene, which is optionally mono- or polysubstituted by idratical or 
diffeient substituents from the group consisting of fluorine, chlorine, tnomine, 
Ci-C4-aIkoxy, Ci-C4-halogcnoalkoxy, Ci-C4-alkylthio and Ci-Q- 
halogenoalkylthio or represent Cs-Cio-alkylcnc, which is optionally mono- or 
polysubstituted in the alkylene moiety by identical or diffmnt substituents 
from the group consisting of fluorine, chlorine, cyano, Ci-C4-alkyl, C1-C4- 

. halogenoalkyl, Ci-C4-aIkoxy, Ci-C4-halogenoalkoxy, Ci-C4-alkylthio and Ci- 
C4-halogenoalkylthio, whaie the alkylene chain may in each case be 
interrupted by -0-, -S- or -NR"^-. 

R^ and R* furthermore together very oarticularlv preferably represent C3-C10- 
alkylene which is mono- to trisubstituted by identical or different substituents, 
where the substituents may additionally be selected from n-propoxycaibonyl, 
isopropoxycaibonyl, ethoxycaibonyl, methoxycarixmyl, oxypropyleneoxy, 
oxyethyleneoxy and oxymethyleneoxy. 

R^ and R^ furthermore together y^y oarticul ariy preferably rei»esent G3-C5-alkylene, 
whone the alkylene chain is interropted either by C=0 or by C=NO'(Ci-C4- 
alkyi). 

R^ and R'° independently of one another very particularly preferably represent 
hydrogen, •S02R^ represent Cj-C4-alkyl or Ci-Q-alkenyl, each of which is 
optionally mono- to nonasubstituted by identical or different substituents from 
the group consisting of fluorine, chlorine, bromine, Ci-C4-alkylamino, di-(Cr 
C4-alkyl)amino, Ci-C4-alkoxy, C|-C4-halogenoalkoxy, Ci-C4-alkylthio and 
C|*C4*halog^oaIkylthio; represent Ca-Q-cycloalkyl, C3^-<:ycloalkyl-Ci- 
C4-alkyl, phenyl, benzyl, phenylethyl, tetrazolyl, fuyl, fuiiuryl, benzofiiryl, 
tetrahydrofiifyl, thienyl, thmyl, benzothienyl, thiolanyl, pyrrolyl, indolyl. 
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pynolinyl, pyiroIidinyU oxazolyl, benzoxazolyl, isoxazolyl, imidazolyl, 
pyrazolyl. thiazolyl, benzochiazolyl, thiazolidinyl, pyridinyl, pyrimidinyl, 
pyridazyl, pyrazinyl, piperidin^, moxpholinyl, thioinorpholinyl, triazinyl, 
triazol^, quinolinyl or isoquinoliii)4, each of which is optionally mono- to 
trisuhstituted by identical or different substituents ham the group consisting 
of fluorine, chlorine, bromine, Ci-C4-aIlcyl, cyano, Ci-C4''hal9genoalkyl, Ci- 
C4-alkoxy, Ci-Q-halogenoalkoxy, Ci-C4-alkyltfaio and C1-C4- 
halogenoalkylthio. 

and R*^ furthennoTe together very particularly preferably represent C4-C5- 
alkylene, -(CH2)rO-(CH2)r, KCH2)rS-(CH2)2-. KCH2)2-N(R*'HCH2)2-, 
each of which is optionally mono- to tetrasubstituted in the alkylene moiety 
by identical or different substituents from the group consisting of fluorine, 
chlorine, cyano, Ci-C4-alkyl, Ci-C4-halogenoalkyl, Ci-Q-alkoxy, C1-C4- 
halogenoalkoxy, Ci*C4-alkyIthio andCi-Q-halogenoalkylthio. 

R" and R" independendy of one another very naiticulariv preferahlv represent 
hydrogen, rcptesenl Ci-Q-all^ which is optionally mono- to nonasubstituted 
by idmtical or different substituents from the group consisting of fluorine, 
chlorine, bromine, Ci-C4-alkoxy and Ci-C4-alkylthio, represent C3-C6- 
cycloalkyl, Ca-Q-cycloalkyl-Ci-Q-alkyl, phenyl, benzyl or phmylethyl, each 
of which is optionally mono- to tetrasubstituted by identical or differrat 
substituents from the group consisting of fluorine, chlorine, bromine, C]-C4- 
alkyl, Ct-C4-halogenoalk^, C|-C4-alkoxy, Ci-C4-halogenoalkoxy, C1-C4- 
alkylthio and Ci-C4-halogenoaIkylthio. 

R" and R*^ furthermore together yerv particularly prefer^^y represent Ca-Cg- 
alkylene or Cj-Cg-alkenylene, each of which is optionally mono- to 
tetrasubstituted by identical or different substituents from the group consisting 
of fluorine, chlorine, bromine, Ci-C4-alkyI, C]-C4*halogenoalkyl, C1-C4' 
alkoxy, Ci-C4-halogenoalkoxy, Ct-C4*alkylthio and Ci-C4-halogenoaIkylthio. 
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R" very particularly preferablY represents hydrogen, -SO2R*, represents -COR* or 
-CO2R*; rqwesents Ci-Ci6-alky] or C2-Ci6-alkenyl, each of which is 
optionally mono- or polysubstituted by identical or diffident substituents from 
the group consisting of fluorine, chlorine, bromine, cyano, methylamino, 
S ethylamino, di-(C|-C6-aIkyl)aniino, Ct-CU-alkoxy, Ci-C4-halogenoalkoxy, Ci- 

C4-aIkylthio and Ci-C4-ha]ograoalkylthio; rqiresents C3-C|<rcycIoaIkyl, Cr 
C6-cycIoaIkyl-Ci-Ci*alkyl, phenyl, benzyl, phenylethyl, tetiazolyl, furyl, 
fulfill^, benzofur^, tetrahydrofuryl, thienyl, thenyl, benzothienyl, thiolanyl, 
pyirolyl, indolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, benzoxazolyl, isoxazol^, 

10 imidazolyl, pyrazolyl, thiazolyl, benzothiazolyl, thiazolidin^d, pyridinyl, 

pyrimidinyl, pyridazyl, pyrazinyl, piperidinyl, morpholinyl, thiomorpholinyl, 
triazinyl» triazolyl, quinolinyl or isoquinolinyl, each of which is optionally 
mono- to trisubstituted by identical or diffident substituents from the gnmp 
consisting of fluorine, chlorine, bromine, cyano, Ci-C4-alkyi, C1-C4- 

15 halogenoalkyi, C|-C4-alkoxy, C|-C4-halogenoaIkoxy, Ci-C4-alkylthio and Cr 

C4-haIogenoalkyIthio. 

R' especially preferably represents fluorine or chlorine. 

20 R^ ggpwaUy piPgf(P)rrt>ly represents hydrogen or fluorine, 

R^ specially prpferaMy represents fluorine, chlorine, methyl, ethyl, n-jHOpyl, 
isqnropyl, n-butyl, isobutyl, sec-butyl, tett-hatyi, trifluorometh)1, 
triflu(»oediyl, metboxy, etfaoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, 
25 sec-butoxy, teit-butoxy, trifluonnnethoxy, trifluoroethoxy, methylthio, 

ethylthio, n-propylthio, isopropylthio, n-butylthio, isobutylthio, sec-butylthio, 
tert-butylthio, trifluoromethylthio or trifluoroethylthio. 

m especiaUy preferably represmts 0 or I 

30 

Q ^pegiallyprefgraMy represente one of the groupings below 



Le A 34 776-Foieipn Countries 



-24- 



-O-"' -{y-" -ih" 

-cy^ ~o~^ -O""' 



especiaUy preferably represents hydrogen, fluorine, chlorine, faromine, cyano, 

S fonnyl, represents Ci-Ci6-alkyl, C2-Ci6'alkenyl, C|-Ci6-alkoxy, C2-C16- 

alkenyloxy, each of whidi is optionally mono- or polysubstituted by identical 
or different substituents from the group consisting of fluorine, chlorine, 
bromine, cyano and -NR^R*; represents •S(0)pR^ -NR^R*, -COR^ -C02R^ 
-CONR^*^ .N(R")C0R*^ 

10 or represents cyclopropyl, cyclopentyl, cyclohcxyl, cycloprapylmethyl, 

cyclopentylmethyl, cyclohexylmethyl, phenyl, benzyl, phenylethyl, tetrazolyl, 
fiiryl, fuifuryl, benzofiiryU tetrahydrofiiryl, thienyl, thenyl, benzothienyl, thio- 
lanyl, pyrrolyl, indolyl, pyrrolinyl, pynolidino, pyrrolidinyU oxazolyl, benz- 
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, benzothiazolyl, 

IS thiazolidinyl, pyridinyl, pyrimidinyl, pyridazyl, pyrazinyl, pipaidinyl, 

piperidino, morpholinyl, thiomorpholinyl, moipholino, thiomorpholino, 
triazinyl, triazolyl, quinolinyl or isoquinolinyl, each of whidi is optionally 
mono- to trisubstituted by identical or difierent substituents from the group 
consisting of fluorine, chlorine, Inomine, cyano, methyl, ethyl, n-prq|>yl, 

20 isopropyl, -CF3, -CHF2, -CClft, -CR^CMFCl, -CF2CH2F, -CFiCX:i3, -CH2CT3, 

-CF2CHPCF3, <H2CF2H, -CH2CF2CF3, -CF2CT2H, -CF2CHFCF3, vinyl, 
allyl, 1-propenyl, butcnyl, -CF=CHF, -CB=CH2, -aMXl2, -CH=CF2, 
-CF2CF=CF2, -CH=CFH, -CH2CF=CF2, -CF=CF2. -CF2CH=CF2. methoxy, 
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tcrt-butoxy, 

25 trifluoromethoxy, difluoromethoxy, chlorodifluoromethoxy, trifluoroetboxy, 

methylthio, ethylthio, n-propylthio, isopropylthio, n-butylthio, isobutylthio, 
sec-butylthio, teit-butylthio, trifluoromethylthio, difluoromethylthio, chlcHO- 
difluoromethylthio and trifluoroethylthio. 
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R"* fiuthennore especially preferably represents -CH=NOH, fonnyl, 
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, 
cyclopropylmethoxy, cyclobutylmethoxy, cyclopentylmethoxy or 
cyclohexylmethoxy. 

p WpCCiaUy preferably represents O, l or 2, 

gSPWrily pygfeiffbly represents methyl, ethyl, n-prc^^, isopropyl, n-butyl, 
isobutyl, sec-but)1, teit-butyl, pentyl, hexyl, -CES, -CHI^, -GQa, rCXHaF, 
dimethylaminomethyl, dimediylaminoethyl, diethylaminomethyl, diethyl- 
aminoethyl, cyclopropyl, cyclopentyl, cyclohexyl, phenyl or benzyl. 

R6 fiirthOTnore ^gpwjally py^fmMy represents m^oxymethjl, 
tnfluoromethoxymethyl, methylthipmetbyl or trifluoromethylthiomethyL 

R^ and R* independently of one another especially preferably represent hydrogen, 
-S02R^ -COR^ -C02R^ represent Ci-Cie-alkyI or C2-Ci6-alkenyl. each of 
which is optionally mono- or polysubstituted by identical or different 
substitoents from the group consisting of fluorine, chlorine, bromine, C1-C4- 
alkylcaibony], Ci-C4-allcyIcaibonyloxy, Ci-Q-alkylamino, di-(C]-C4- 
alI^l)amino, Ci-Q-alkoxy, Ci-Q-halogenoalkoxy, Ci-C4-alkylthio or C1-C4- 
halogoioalkylthio; represent Ca-Cg-cycloalkyl, cyclc^pylmethyl, 
cyclopentylmethyl, cyclohexylmethyl, cyclopiopylethyl, cyclopentylethyl, 
cycldiexylethyl, phenyl, benz^, phenylethyl, tetrazolyl, fiiryl, finfiiryl, 
benzofuryl, tetrahydrofuiyl, thienyl, thenyl, benzothienyl, thiolanyl, pyrrolyl, 
indolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, benzoxazolyl, isoxazolyl, 
imidazolyl, pyrazolyl, thiazolyl, benzothiazolyl, thiazolidinyl, pyridinyl, 
pyrimidinyl, pyridazyl, pyrazinyl, piperidinyl, morpholinyl, thiomorpholinyl, 
triazinyl, triazolyl, quinolinyl or isoquinolinyl, each of which is optionally 
mono- to trisubstituted by identical or different substituents from the group 
consisting of fluorine, chlorine, bromine, cyano, Ct-Q-alkyl, C1-C4- 
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halogenoalkyl, Ci-C4-alkoxy, Ci-C4-halogenoaIkoxy, Ci-Q-alkylthio and d- 
C4-halo^oalkylthio. 

and fiirthennore indq)endently of one another gspg<:i3lly prgfgrably represent 
pyridinylmethyl, pyrimidinylniethyl» pyridazylmethyl or pyrazinylmethyl, 
each of which is optionally mono- to trisubstituted by i^ntical or difiToent 
substituents from the group consisting of fluorine, chlcmne, bromine, cyano, 
Ci-C4-alkyl, Ci-C4-halogenoalk^, C|-C4-alkoxy, Ci-C4-halogenoalkoxy, 
Ci-C4*alkylthio and Ci-C4-halogenoalk^thio. 

R^ and R* furthcarmore together espgrially pyefgmbly repreisOTt Ci-Cralkenylcme, 
which is optionally mono- or polysubstituted by ictentical or different 
substituents from the group consisting of fluorine, chlorine, bromine, C1-C4- 
alkoxy, Ci-Q-halogenoalkoxy, Ci-C4-alkylthio and Ci-CU-halogenoalkylthio 
or represent Ca-Cralkylene, which is optionally mono- or polysubstituted in 
the alkylene moiety by identical or different substituents from the group 
consisting of fluorine, chlorine, cyano, methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, sec-butyl, leit-butyl, Ci-Q-halogenoalkyl, methoxy, ethoxy, 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, C1-C4- 
halogenoalkoxy, methylthio, ethylthio, n-propylthio, isopropylthio, n- 
butylthio, isobutylthio, sec-butyltfaio, tert-but^thio and C1-C4* 
halogenoalkylthio, where the alkylene chain may in each case be interrupted 
by -O-.-S-ot-NR''-. 

R^ and R* furthermore togeth^ ggpwially pjrgfgfably represent Cj-Cg-alkylene which 
is mono- or disubstituted by identical or different substituents, where the 
substituents may additionally be selected from the group consisting of 
ethoxycarbonyl, methoxycarbonyl and oxyethyleneoxy. 

R^ and R* furthermore together fispgrially prgfmMy represent 

-CH2-CH2-C(=0)-CH2-CH2-, -CH2-CH2-C(=NO-Me>CH2-CH2-, 
^2-CH2-C(=NO-Et).CH2-CH2- or -CH2-CH2-C(=NO-iPr)-CH2-CH2-. 
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and R^^ indepcndenUy of one another g}?pcgially prgferaMv represent hydrogen. 
-SO2CF3, methyl, ethyl, n-propyl. isopropyl, n-butyl. isobutyl. sec-butyl, tert- 
butyl. pentyl, hexyl, -CF3. .CH2Cft, <CFihCP3, cyclopropyl. cyclopentyl, 
cyclohexyl. methoxymethyl. mcthoxycthyl. or represent phenyl or benzyl, 
each of whidh is optionally substituted by fluorine, chlorine, bromine, meth]^. 
trifluoromethyl. methoxy or trifluoromethoxy. 

R* and R^® furthormore togethor ^^pecially preferably represent -iCRik'. <Ca2h's 
-(CH2)6-. -CH2-CH(CH3>CH2-CH(CH3)-CH2-. ^Ctkih^HCBih-. 
.(CH2)rS-(CH2)2- or -(CH2)2-N(R"HCH2)r- 

r" and R'^ independently of one another e5^!ally preferably represent methyl, 
ethyl, n-propyl. isopropyl. n-butyl. isobutyl, sec-butyl, tert-butyl, n-hexyl. 
trifluoromethyl, trifluoroethyl, cyclopropyl. cyclopentyl, cyclohexyl. or 
represent phenyl or benzyl, each of which is optionally substituted by 
fluorine, chlcmne. bromine, methyl, trifluoromethyl. methoxy or 
triflu(»omethoxy. 

r" and R*^ fiirtheiroorc together espgciiqiy prefCTSMy represent -(CH2>j-. -(CH2)4S 
•{CBah- or -iCHik-^ of which is optionally substituted by fluorine, 
chlorine, bromine, methyl, ethyl, methoxy. ethoxy. methylthio, ethylthio. 
trifluoromediyl, trifluoromethoxy or trifluoromethylthio. 

R" specially preferably represents hydrogen. -SC^R^, represents -COR^ or 
-COiR^; represents Ci-Cie-alkyl, C2-Ci6-alkenyl, each of which is optionally 
mono- or polysubstituted by identical or different substituents from the group 
consisting of fluorine, chlorine, bromine, cyano, methylamirK), ethylamino. 
di-(Ci-C6-alkyl)amino, Ci-C4-alkoxy. C|-C4-halogenoalkoxy. Ci-C4'allcylthio 
and C]^-halogenoalkylthio; 

represents Ca-Cs-cycloalkyl. cyclopropylmethyl. cyclopentyhnethyl. 
cyclohexyhnethyl. cyclopropylethyl, cyclopentylethyl. cyclohexylethyl. 
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10 



phenyl, benzyl, phenylethyl. tetrazol]^, fiiij^, fiirfuryl, benzofiiiyl, 
tetrahydrofuryl, thienyl, thenyl, benzothieriyl, thiolanyl, pyrrolyl, indolyl, 
pyrrolinyl, pyrrolidinyl. oxazolyl, benzoxazolyl, isoxazolyl, imidazolyl, 
pyrazoly], thiazolyl, benzothiazolyl, thiazolidinyl, pyridinyl, pyrimidinyl, 
pyridazyl, pyrazinyl, pip^dinyl, morpbolinyl, thiomoipholinyl, triazinyl, 
triazolyl, quinolinyl or isoquinolinyl, each of which is optionally mono- to 
trisubstituted by identical or difToent substituents from the group consisting 
of fluorine, chlorine, bromine, cyano, methyl, ethyl, n-propyl, isqpropyl, 
n-butyl, isobut^, sec-butyl, tot-butyl, C|-C4*halogenoalI^l, methoxy, ethoxy, 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, C1-C4- 
halogenoalkoxy, methylthio, ethylthio, n-propylthio, isc^nopylthio, n- 
butylthio, isobutylthio, sec-butylthio, teit-butyltfaio and C1-C4- 
halogenoalkyhhio. 



IS Very particular preference is furthermore given to compounds of the formulae (I-a) to 

a-0 




(I-a) 




20 



a-b) 
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S in which in each case 

represents fluorine or chlorine, 
lepiesrats hydrogen or fluorine and 

10 

R^ has the meanings given above. 

Very particular preference is fuithermore given to (R)-configuied compounds of the 
formulae (I-g) to QA) 

15 
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has the meanings given above. 

Compounds of the fonnulae 0-g) to (I-l) are obtained by customaiy processes for 
S q)tica] resolution, such as, for example, by chromatogr^hing the corresponding 
racemates on a chiral stationary phase. In this manner, it is possible to sq[>aiate both 
lacemic end products and racemic intermediates into the two enantiomers. 

Saturated hydrocaibon radicals, such as allcyl, can in each be straight-chain or 
10 branched as far as this is possible, including in combination with het^oatoms, such 
as, for example, in alkoxy. 

Halogen-substituted radicals, for example halogenoalkyl, are mono- or 
polyhalogenated, up to the maximum number of possible substituents. In the case of 
IS polyhalogenation, the halogen atoms can be identical or different Halogen represents 
fluorine, chlorine, bromine or iodine, in particular fluorine, chlorine or bromine. 

However, the abovemmtioned general or preferred radical definitions or illustrations 
can also be combined with one another as desired, i.e. between the respective ranges 
20 and prefmed ranges. They qpply both to the end products and, correspondingly, to 
the precursors and intermediates. 

Using 5-(2,6-diflucm>phenyl)-2-(4-broinophenyl)-3,4-dihydro-2H-p^ N-(5- 
bromo-2-pyrimidinyl)-N-etfiyl-N-propylamine and 4,4,4',4',5,5,5',5'-octamcth^-2,2- 
25 bis-l,3,2-dioxaborolane as starting materials and a palladium catalyst, the course of 
the process (A) according to the invention can be illustrated by the equation below. 
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Using 5-(2,6-<lifluorophenyl>-2-I4-(4»4,5^-tetramethyM 3>2-dioxabon)Ian-2- 

yl)phenyl]-3,4-dihydrD-2H-pyiTole and 5-bromo-2-(2^»2-trifluoroethoxy)pyrimidine 
starting materials and a palladium catalyst, the course of the pnx^ss (B) according to 
5 the invention can be illustrated by the equation below. 




Using 5-(2,6-difluon>phenyl)-2-[4Ktrifluoromethylsulphon^oxy)pbenyl]-3^4- 
10 dihyd]X>-2H-pyrro]e and 6.(dimethylaniino>-3-pyridazinyIb(H0nic acid as starting 
materials and a palladium catalyst, the course of process (C) according to the 
invention can be illustrated by the equation below. 




Using 5K2,6-difluQroi*cnyl)-2-(4-bromophenyl).3,4.dihydn>-2H-pynole and 2-tri- 
fIuoromethyl-S-(tributylstannyl)pyridine as starting materials and a palladium 
catalyst^ the course of the process (D) according to the invention can be illustrated by 
the equation below. 

20 
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Exphmation of the process and intermediates 
Process (A) 

S In a first reaction step, a compound of the formula (II) is coupled with a diboronic 
acid ester in the presence of a palladium catalyst, if £^propriate in the presence of an 
acid binder and if appropriate in the presence of a solvent Without any isolation of 
the intennediate, a compound of the formula (01) is coupled in the same reaction 
vessel in a second reaction step in the presence of a catalyst, if approj^ate in the 

10 presence of an acid binder and if iq[>propriate in the presence of a solvent (cf., for 
example. Tetrahedron 1997. 38, 3841). 

The process (A) according to the invention can be carried out in two variants. It is 
possible either to initially charge a conqx>und of the formula (D) or to initiaUy char]^ 
IS a compound of the formula (HI). Process (A) is to be considered a tandem reaction of 
the processes (B) and (C) described below. 

The formula (H) provides a general definition of the A^-pyrrolines required as starting 

materials for carrying out the process (A)* In this formula, R\ R^, and m 

20 preferably, particulariy preferably and very paiticulariy preferably have those 

meanings which have already been mentioned in connection with the description of 

the con4>ounds of the formula 0) as being preferred, particulariy prefnred, etc., for 

« 

these radicals. Z preferably reinesents bromine, iodine, -OSO2CIS or 
-OS02(CF2)3CF3, particulariy preferably bromine, -OS02CF3 or -OSC)2(CI^)3Cp3, 
25 very particulariy preferably bromine or -OSO^CFa. 

A^-Pyrrolines of the fomula (II) can be prepared by known processes (cf. WO 
98/22438). 

30 The formula (ID) provides a gen^ definition of the heterocycles required as starting 
materials for carrying out the process (A) according to the invention. In this formula, 
Q preferably, particulariy preferably and very particulariy preferably has those 
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meanings which have already been mentioned in connection with the description of 
the compounds of the fonnula (I) according to the invention as being prefra:ed, 
paiticulariy prefmed, etc., for these rsKlicals. X preferably represents bromine, 
chlorine, iodine or -OSO^CF^^ particularly preferably bromine, chlorine or iodine, 
very particulariy pxefmbly bromine or chlorine. 

The heteiocycles of the fonnula (Dd) are known or can be prepared by known 
processes (cf. AusL J. Chcm. 1964. 17, 794; Chem. Ber. 1992. 125, 1169; Chem. 
Phaim. Bull. 1995, 43, 247; Eur. J. Med. Oiotl 1989, 24, 249; J. Oictl Soc. C 

1971. 1889; J. Chem. Soc. Perkin Trans. 1 1995, 2497; J. Med. Chem. 1991. 34» 315; 
J. Org. Chem. 1984. 49, 2240; J, Org. Chem. 12^, 55, 69; Oig. Prep. Proced. Int 

1998 . 30, 433; Synthesis 1999. 1 163; Tetrahedron 1999. 40, 7975; Tetrahedron Lett 

1996. 37, 4447; Tetrahedron Lett 2^ 41 , 4335). 

Suitable diboronic acid esters for carrying out process (A) according to the invention 
are 4,4\4',5,5,5',5*-<)ctamethyl-2,2*-bis-13^-dioxaborolane, 5,5,5\5'-tetramcthyl-2,2'- 
bis-1 3,2-dioxaborinane, 4,4,4',4',6,6-hexaniethyl-2,2 -bis-1 3 ,2-dioxaborinane or 
2,2-bis-13,2-baizodioxaborole. Preference is given to using 4,4,4',4'^^^'^- 
octamethyl-2,2'-bis-13i2-dioxaborolane, 5,5,5',5*-tetranicthyl-2,2'-bis-l,3> 
dioxaborinane or 4,4,4',4',6,6-hexamethyl-2,2'-bis-13>2-dioxaborinane, paiticulariy 
preferably 4,4,4^4•,5,5,5•,5•-<)ctamcthy^2,2•.bis-13.2■<fioxaborol^ or 5,5,5'.5'- 
tetramed)yl-2,2'-lns-13,2-dioxaborinan, very particulariy preferably 4,4,4'.4',533'3'- 
octamethyl*2,2*-lns-13>2-dloxaboro)ane. 

When carrying out the process (A) according to the invention, in genoal 1 mol or a 
slight excess of a diboronic ester and 1 mol or slight excess of a compound of the 
formula (ID), and 3% of a palladium catalyst, are employed per mole of the 
compound of the formula (II). However, it is also possible to employ the reaction 
components in other ratios. It is possible to initially charge the compound of the 
formula (II) or, alternatively, the compound of the fonnula (HI). Work-up is carried 
out by customary methods. In general, the reaction mixture is diluted with wat^ and 
extracted with ethyl acetate. The organic phase is washed, dried, filtoed and 
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concentrated The residue is, if appropriate, freed from any impurities that may still 
be present using customaiy methods, such as chromatograidiy or reciystallization. 

Process (B) 

5 

The foimula (IV) provides a general definition of the A'-pynoIines required as 
staittng materials for carrying out the process (B) according to the invention. In this 
fonnula, R^ R^ and m preferably, paiticulariy preferably and v^ paiticulariy 
preferably have those meanings which have already been mentioned in connection 

10 with the description of the compounds of the fonnula (I) accofding to the invention 
as bdng prefmed, particulariy preferred, etc., for these radicals. A preferably 
represents (4,4,S,S-tetramethyl-13>2-dioxaborolan>2-yl, (S,S-dimethyl-13.2- 
dioxaborinan>2-yl, (4,4,64rimethyl-13»2-dioxaborinan>-2-^ or 13>2- 
benzodidxaborol-2-yl, particulariy preferably (4,4,5,S-tetramethyl-13«2- 

15 dioxabOTolan>2-yl, (5,5-dimethyl-l,3,2-dioxaborinan>-2-yl or (4,4,6-trimethyl-l,3,2- 
d]Oxaborinan>2-yl, very particulariy preferably (4,43,5-tetramethyl-13t2- 
dioxaborolan)-2-yl or (S,S-d]methyl-13,2-dioxaborinan)-2-yl. 

A^-Pynolines of the formula (IV) can be prepared by 

20 

a) reacting compounds of the formulae^ 




in which 

R\ R^ R^, m and Z have the meanings given above, 

with a diboronic acid ester in the presence of a catalyst, if appropriate in the 
presence of an acid binder and if appropriate in the presence of a diluent (cf. 
J. Org. Chem. 1995. 60, 7508; Tetrahedron Lett, 1997. 38, 3447). 
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I^boronic acid esters suitable for carrying out the pnx»ss (a) have already been 
mentioned in the description of the process (A) according to the invration. 

5 The heterocycles of the formula (HI) required as starting mat^als for carrying out 
the process (B) according to the invention have already been described above in the 
description of process (A). 

When carrying out the process (B) according to the invention, in general 1 mol or a 
10 slight excess of a compound of the formula (HO is employed per mole of the 
compound of the fmmula (IV). However, it is also possible to employ the reaction 
components in other ratios. Work-up is carried out by customary methods. In genml, 
the reaction mixture is taken up in ethyl acetate and the organic phase is washed with 
water, dried over sodium sulphate, filtered and concentrated The residue is, if 
IS approimate, freed from any impurities that may still be preset using customary 
methods, such as chromatography or recrystallization. 

Process fO 

20 The A^'pyrrolines of the formula (H) required as starting materials for carrying out 
the process (C) acc(Hding to the invention have already been described in the 
description of fmocess (A). 

The formula (V) provides a general definition of the boronic acid doivatives required 
25 as starting matoials for carrying out the process (Q according to the invention. In 
this formula, Q preferably, particularly preferably and very particularly preferably has 
those meanings which have already been mentioned in connection with the 
description of the compounds of the formula (I) according to the invention as being 
preferred, particularly preferred, etc., for these radicals. A preferably represents 
30 (4,4,5,5-tetramethyH3,2-dioxaborolan)-2-yl, (5.5-diraethyl-l,3,2-dioxaborinan>2- 
yl, (4,4,6-trimethyl-l,3^-dioxaborinan)-2-yl or 13,2-ben2odioxaborol-2-yl. 
particulariy preferably (4,4,5,5-tetramethyl-13,2-dioxaborolan)-2-yl, (S,S-dimethyl- 
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i;3^-dioxaborinan)-2-yI or (4A6.trimcthyM,3,2-dioxaborinan)-2-yl, vciy 
particulariy preferably (4.4.5,5-tetrani^yH3,2-dioxaborolaii)-2.yl or (5,5. 
diiDethyl-13»2-^oxabonnaii>2'yl. 

5 The compounds of the formula (V) are known or can be prepared by known 
processes (cf . J. Qfg. Chem. 60. 7508, Tetrahedron Lett 38» 3447). 

When canying out the process (Q according to the invention, in general 1 mol or a 
slight excess of a conq>ound of the formula (V) is employed per mole of the 

10 compound of the formula (II). However, it is also possible to employ the reaction 
components in other ratios. W(»k*up is carried out by customary methods. In general, 
the reaction mixture is taken up in ethyl acetate and the organic phase is washed with 
water, dried over sodium sulphate, filtered and concentrated: The residue is, if 
appropriate, freed from any impurities that may still be present using customary 

15 methods, such as chromatography or recrystallization. 

Process (D) 

The formula (Il-a) provides a general definition of the A^-pyrrolines required as 
20 starting materials for carrying out the process (D) according to the invention. In this 
formula, R\ R^, and m preferably, particulariy prefnably and very particulariy 
preferably have those meanings which have already been moitioned in connection 
with the description of the ccmipounds of the formula (I) according to the invention 
as being preferred, particularly prefmed, etc., for these radicals. ZV preferably 
25 rqnesCTts toomine or iodine. 

A^.Pynolines of the formula (H-a) can be prepared by known {»ocesses (cf. 
WO 98/22438). 

30 The formula (VI) provides a general definition of the oiganometallic compounds 
required as starting materials for carrying out the process (D) according to the 
invention. In this formula, Q preferably, particularly preferably and very particularly 
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preferably has those meanings which have already been mentioned in connection 
with the description of the compounds of the fonnula (I) according to the invention 
as being preferred, particularly preferred, etc., for these radicals. M preferably 
represents ZnCU Sn(Me)3 or Sn(n-Bu)3. 

5 

Some of the cnganometallic compounds of the foimula (VI) are already known, or 
can be prepared by known methods. It is possible, for example, to prepare 
compounds of the formula (VI) in situ from the corresponding compounds of the 
formula (m) in which X represents -OSQ2CIS (cf« Tetrahedron Lett. 1995: 36, 
10 9085). 

When carrying out the process (D) according to the invention, in genraal 1 mol or a 
slight excess of a compound of the formula (VI) is employed per mole of the 
compound of the formula (Il-a). However, it is also possible to employ the reaction 
15 components in other ratios. Work-up is carried out by customary methods. In general, 
the reaction mixture is taken up in ethyl acetate and the organic phase is washed with 
water, dried over sodium sulphate, filtered and concentrated. The residue is, if 
appropriate, freed from any impurities that may still be present using customary 
methods, such as chromatography or recrystallization. 

20 

Chiral compounds of the formulae fl-g) to Q-l) 

To prepare chiral compounds of the formulae (I-g) to (I-l), it is possible, for example, 
to subject A'*pyrrolines of the fonnula (Il-b) 

25 




(n-b) 



in which 

R\ R^, and m have the meanings given above and 
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lepresents chlorine, bromiiie cm- iodine 

to an optical resolution. To this end, for example* methods of preparative 
S chromatography, preferably the high performance liquid chromagraphy (HPLC) 
method, are employed. Here, a chiral stationaiy silica gel phase is used. A tris(3,5- 
dimethylirfienylcaifoamate)-cellulose-modified silica gel has been found to be 
paiticulariy suitable for separating the compounds of the formula (Il-b) into die two 
enantiomers. This sq)arating matmal is comn»cially available. Howevo:, it is also 

10 possible to use other stationary phases. Suitable mobile phases ate all customary ineit 
organic solvents, and mixtures of these. Pireference is given to using optionally 
halogenated aliphatic, alicyclic or aromatic hydrocarbons, such as petroleum ether, 
hexane, heptane, cyclohexane; dichlcHomethane, chlorofmn; alcdiols, such as 
medianol, edianol, propanol; nitriles, sudi as acetonitrile; esters, such as methyl 

IS acetate or ^yl acetate. Particular preference is given to using aliphatic 
hydrocarbons, such as hexane or heptane, and alcohols^ such as methanol or 
inopanol, very particularly prefnably n-hq)tane and isopropanol or mixtures of these. 
In general, the separation is carried out at temperatures between 10°C and eO^'C, 
preferably between lO^'C and 40X, particularly preferably at room temperature. The 

20 (R)-conflgurBd enantiomers obtained in this manner are then used as starting 
materials for the im)cesses (A), (Q or (D). 

When carrying out the processes (A), (B), (Q and (D) according to the invention, in 
each case a palladium catalyst is mployed, which for its part can be used with oc 
25 without addition of further ligands. The catalyst used is pref^ly PdCbCdppf) 
[dppf = l,r-bis(diphenylphosphino)ferrocene], Pd(PPh3)4» PdQiCPPha)!. 
PdCl2(CH3CN)2, Pd2(dba)3 [dba = dibenzylideneacetone] or Pd(OAc)2, particularly 
preferably PdCMdppf), PdCPPha)*. PdCl2(PPh3)2 or Pd(OAc)2, very particularly 
preferably PdCWdppf) or Pda2(PPh3)2. 

30 

Suitable ligands are triarylphosphines, triallcylphosphines or arsines. Preference is 
given to using dppf, PPhs, P(t-Bu)3, Pcys or AsPh3, particularly preferably dppf. 
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Suitable diluents for carrying out the processes (A), (B) and (C) according to the 
invention are in each case all customary inert organic solvents. Preference is given to 
using optionally halogenated aliphatic, alicyclic or aromatic hydrocarbons, such as 
5 petroleum ether, hexane, hq>tane, cyclohexane, methylcyclohexane, benzene, 
toluene, xylene or decaline; chlorobenzene, dichlorobenzene, dichloromethane, 
chloroform, tetr^hloromethane, dichlorethane or trichloroethane; ethers, such as 
diethyl eth^, diisopropyl ether, methyl tert-butyl ether, methyl tM-amyl etho^, 
dioxane, tetrahydrofiiran, 1,2-dimethoxyethane, 1,2-diethoxyetfaane or anisole; 

10 nitriles, such as acetonitrile, propionitrile, n- or isobutyronitrile or benzonitrile; 
amides, such as NJ^-dimethylfcxmamide, NJ4-dimethylacetamide, 
methylfomtumilide, N-methylpynolidone or hexamethylphosiriioric triamide; esters, 
such as methyl acetate or ethyl acetate, sulphoxides, such as dim^yl sulphoxide, or 
sulphones, such as sulpholane. Particular preference is givm to using acetone, 

IS dimethoxyethane, dioxane, tetrahydrofiiran, dimethylformamide, dimethylacetamide, 
dimethyl sulphoxide, ethanol, toluene or, if appropriate, mixtures of the diluents 
menticMied with wat^. 

Suitable diluents for carrying out the process (D) according to the invration are in 
20 each case all customary inert organic solvents. Preference is given to using optionally 
halogenated aliphatic, alicyclic or aromatic hydrocarbons, such as petroleum ether, 
hexane, heptane, cyclohexane, methylcyclohexane, benzene, tolurae, xylene or 
decaline; chlorobenzene, dichlorobenzene, dichloromethane, chloroform, carbon 
tetrachloride, dichlorethane or trichloroethane; ethers, such as diethyl ether, 
25 diisopropyl etho", methyl t^-but^ ether, methyl tert-amyl ^her, dioxane, 
tetrahydrofuran, 1,2-dimethoxyethaxie, 1,2-diethoxyethane or anisole. Particular 
preference is given to using dioxane, tetrahydrofuran or toluene. 

Suitable acid binders for carrying out the processes (A), (B), (C) and (D) according to 
30 the invention are in each case all inorganic and organic bases which are customary 
for such reactions. Preference is given to using alkaline earth metal or alkali metal 
hydroxides, such as sodium hydroxide, calcium hydroxide, potassium hydroxide, or 
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else ainiiK>nium hydroxide^ alkali metal carbonates, such as sodium carbonate, 
potassium carbonate, potassium bicarbonate, sodium bicarbonate, alkali metal or 
alkaline earth metal acetates, such as sodium acetate, potassium acetate, calcium 
acetate, alkali metal fluorides, and also tertiary amines, such as trimethylamine, 
5 triethylamine, tributylamine, NJ^-dimethylaniline, pyridine, N-methylpiperidine, 
NJf-dimediylaminopyridine, diazahicyclooctane (DABCO), diazaUcyclononrae 
(DBN) or diazabicycloundecene G>BU). However, it is also possible to operate 
without additional add binder, or to en^Ioy an excess of the amine conqponent, so 
diat it simultaneously acts as acid hinder. Barium hydroxide, sodium hydroxide, 
10 potassium hydroxide, tripotassium {diosphate, caesium carbonate, potassium 
carbonate, sodium carbonate, potassium acetate, triethylamine, potassium teit- 
butoxide, caesium fluoride or potassium fluoride are used with particular preference. 

When carrying out the processes (A). (B) and (C) according to the invention, the 
15 reaction temperatures can in each case be varied within a relatively wide range. In 
general, the reactions are carried out at temperatures between O'^C and 140'*C, 
preferably between 20X and 120X, particulariy preferably between 60X and 
100^. 

20 When carrying out the process (D) according to the invention, the reaction 
temperatures can in each case be varied within a relatively wide range. In genoal, the 
reaction is carried out at temperatures between OX and 140''C, piefi^ly between 
20Xandl20X. 

25 All processes according to the invention are genmlly carried out under atmosph^c 
pressure. However, in each case it is also possible to opemte under elevated or 
reduced pressure. 

The active compounds acccHxiing to the invention are suitable for controUing animal 
30 pests, in particular insects, arachnids and nematodes, which are encountered in 
agriculture, in forestry, in the protection of stored products and of mat^als, and in the 
hygiene sector, and have good plant tolerance and favourable toxicity to warm-blooded 
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animals. They may be preferably employed as plant protection agents. They are active 
against normally sensitive and resistant species and against all or some stages of 
development The abovraientioned pests include: 

S From the order of the Isopoda, for example, Oniscus asellus, ArmadiUidium vulgare 
and Porcellio scaber. 

From tfie ordor of the Diplopoda, for example, Blaniulus guttulatus. 

Fnom the order of die Qulqxxb, for exanq)Ie. GeofMlus carpophagus and Scutigeia 

spp. 

10 Fhim the onto of the Synq^yla, for example, Scutigerella immaculata. 

From the order of the Thysanura, for example, Lqpisma saccharina. 

Bom the order of the CoUemboIa, Ux example, Onychiurus armatus. 

From the onto of the Qrthoptera, for example, Acheta domesticus, Giyllc^pa spp., 

Locusta migratoria migratorioides, Melanoplus spp. and Schistocerca gregaria. 
IS Rom the onto of die Blattaria, for example, Blatta orientalis, Periplaneta americana, 

Leucophaea maderae and Blattella gennanica. 

From the onto of the Derm^tera, for example, Forficula auricularia 

Riom the ordo- of the Isoptera, for example, Reticulitmnes spp. 

From the onto of the Phthin^tera, for example, Pediculus humanus corporis, 
20 Haematopinus spp., linognathus spp., Trichodectes spp. and Danudinia Sf^. 

From the onto of die Thysanoptera, for exanqile, Itocinothrips femoralis, Thrips 

tabad, Thrips palnii and Rankliniella acddentalis. 

From the onto of the H^mptm, for exanq>le, Eurygaster si^., Dysctocus 
intomedius, Piesma quadrata, Gmex lectularius, Rhodnius prolixus and Triatoma 8{^. 

25 From the onto of die Homqytera, for example, Aleurodes brassicae, Bonisia tabad, 
Trialeurodes vaporariorum. Aphis gossypii, Brevicoryne brassicae, Ciyptomyzus ribis. 
Aphis fabae. Aphis ponii, Bioscnna lanigeruni, Hyalopterus anmdinis, Phyllox^ 
vastatrix. Pemphigus spp., Macrosiphum avenae, Myzus spp., Hiorodon hamuli, 
Rhopalosiphum padi, Empoasca spp., Euscelis bilobatus, Nephotcttix cincticeps. 

30 Lecanium comi, Saisseda oleae, Laodelphax striatellus, Nilaparvata lugens, Aonidiella 
aurantii, Aspidiotus hederae, Pseudococcus spp. and Psylla spp. 
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From the order of the Lepidoptera, for example, Pectinof^ora gossypidla, Biq>ahis 
piniarius, Cheimatobia bnunata, lithocoUetis blancardella, Hyponomoita padella, 
Plutella x^ostella, Malacosoma neustria, Euproctis chiysonfaoea, Lymantria spp.^ 
Bucculatrix thmbaneUa, Phyilocnistis citreUa, Agrotis spp., Euxoa spp., Feltia spp., 

S Earias insulana, Heliothis spp«, Mamestra brassicae, Panolis flammea, Spodoptm spp.« 
Trichoplusia ni, Caipocapsa pcnnoneUa, Pieris spp.» Qiilo spp., Pyrausta nubilalis, 
Ephestia kuehniella, GaUma mellonella, Tlneola bissellietta, Unea pellionena, 
Hofaiannophila pseudospretella, Cacoeda podana, Cqxia i^culana, Ounistoneura 
fuinifmna, Clysia ambiguella, Homona magnanima, Toitrix viridana, Cnajdialoceius 

10 spp., Oulema oiyzae. 

From the oitter of the Coleopt^a, for example, Anobium punctatum, Rhizop^lha 
dominica, Brudiidius obtectus, Acanthoscelides obtectus, Hylotrupes bajulus, 
Agelasdca alni, Leptinotarsa decemlineata, Hiaedon cochleariae, Diabrotica spp.^ 
Psylliodes chiysocephala, Epilachna varivestis, Atomaria spp.^ Qiyzaephilus 

IS suiinamensis, Anthonomus spp., Sitophilus spp., Otionhynchus sulcatus. Cosmopolites 
sordidus, Ceuthonfaynchus assimilis, Hypera postica, Dennestes spp.^ Trogoderma 
spp., Anthrenus spp., Attagenus spp., Lyctus spp., Meli^tfies aeneus, Pdnus spp., 
Niptus hololeucus, Gibhium psyllddes, Tribolium spp., Tenefario molitor, Agriotes 
spp., Conodeius spp,^ Melolontha melolontha, Amphimallon solstitialis, Cosielytra 

20 zealandicaandUssoriioptrusoryzof^ilus. 

From the ordM* of the Hymenoptera, for example, Diprim spp.» Hoplocanqia Sjpp,^ 
Lasius spp., Monomorium pharaonis and Vespa spp. 

From the oidar of the Diptera, for example, Aedes spp., Anoj^les spp., Culex spp.^ 
Drosophila melanogaster, Musca spp., Fannia spp., Calliphora aythrocqdiala, Lucilia 
25 spp., Chiysomyia spp., Cuteiebra spp., Gastrophilus spp., Hyppobosca spp., Stomoxys 
spp.. Oestrus S|^., Hypoderma spp., Tabanus spp., Tannia spp., Bibio hortulanus, 
Oscinella frit, Phoibia spp., Pegomyia hyoscyami, Ceratitis capitata, Dacus oleae» 
Tipula paludosa, Hylemyia spp. and Liriomyza spp. 

From the oider of the Siphonqit^ for example, Xenops^a cheopis and 
30 Ceratophyllus spp. 

From the class of the Aradinida, for example, Scorpio maurus, Latrodectus mactans, 
Acaius siro, Aigas spp., Omithcidoros spp., Dermanyssus gallinae, Eric^yes rihis. 
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Ph^ocoptruta oleivora, Boophilus spp., Rhipicqihalus spp., Amblyomina spp., 
Hyalonuna spp., Ixodes spp., PsoroptBS si^., Chcmoptes spp., Saicoples spp., 
Tarsononus spp., Bryohia pia^osa, Panonychus spp., Tetranychus spp., 
Hemitarsoneinus spp., Bievipalpus spp. 

5 

The phytoparasitic nematodes include, for example, Pratylenchus spp., Rado[^oIus 
similis, Ditylrachus dipsaci, Tylenchulus semipenetians, Heterodera spp.^ Globodera 
spp., Meloidogyne spp., Aphelenchoictes spp., Longidonis spp., Kphinema spp.^ 
Trichodonis spp., Bursaphelenchus spp. 

10 

In particular, the conqxHinds of the formula (I) according to the invention have 
excellent activity against caterpillars, beetle larvae, spido* mites, q)hids and leaf- 
mining flies. 

IS If appropriate, the compounds according to the invention can, at certain 
concentrations or implication rates, also be used as herbicides or microbicides, for 
exanq[>le as fungicides, antimycotics and bactericides. Jf appropriate, they can also be 
employed as intermediates or precursors for the synthesis of othor active compounds. 

20 All plants and plant parts can be treated in accordance with the invention. Plants are 
to be understood as meaning in the present context all plants and plant populations 
such as desired and undesired wild plants or crop plants (including naturally 
occurring crop plants). Crop plants can be plants which can be obtained by 
conventional plant breeding and optimization methods or by biotechnological and 

25 recombinant methods or by combinations of these methods, including the transgenic 
plants and including the plant cultivars protectable or not protectable by plant 
breeders* rights. Plant parts are to be understood as meaning all parts and oigans of 
plants above and below the ground, such as shoot, leaf, flower and root, examples 
which may be mentioned being leaves, needles, stalks, stems, flowm, fhut bodies, 

30 fruits, seeds, roots, tubers and riiizomes. The plant parts also include harvested 
material, and vegetative and generative propagation matoial, for example cuttings, 
tubers, rhizomes, offsets and seeds. 
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Treatment according to the invention of the plants and plant paits with the active 
compounds is carried out directly or by allowing the compounds to act on the 
surroundings, environment or storage space by the customary treatment methods, for 
S example by immersion, spraying, evaporation, fogging, scattering, painting on and, in 
the case of propagation material, in particular in the case of seeds, also by inlying 
one or more coats. 

The active compounds according to the invention can be converted into the customary 
10 formulations, sudi as solutions, emulsions, wettable powdm, suspensions, powdeis, 
dusts, pastes, soluble powders, granules, suspoision-emulsion concentrates, natural and 
synthetic materials impregnated with active compound and microencapsulations in 
polymoic substances. 

15 These formulations are produced in a known manner, for example by mixing the active 
compounds according to the invention with extenders, that is liquid solvents and/or 
solid carriers, opticmally with the use of surfactants, that is emulsifiers and/or 
dispersants and/or foam-foimas. 

20 If the extender used is wato-, it is also possible to enq>]oy for example organic solvents 
as auxiliary solvents. Essentially, suitable liquid solvents are: aromatics sudi as xyloie, 
toluene or alkj^nqihthalenes, chlorinated aromatics and chlorinated aliphatic 
hydrocarbons such as chlorobenzenes, chloroethylenes or meth^ene chloride, aliphatic 
hydrocarbcms such as cycloh»ane or paraffins, for example petrolmn fractions, 

25 mineral and vegetable oils, alcdiols such as butanol or glycol and also thdr ediers and 
esters, ketones such as acetone, methyl ethyl ketone, methyl isobutyl ketone or 
cyclohexanone, strongly polar solvents sudi as dimethylformamide and dim^yl 
sulphoxide, and also water. 

30 Suitable solid carrim are: 

for example ammonium salts and ground natural minerals such as kaolins, clays, talc, 
chalk, quaitz, attapul^te, montmorillonite or diatomaceous earth, and ground synthedc 
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minerals, such as highly disperse silica, alumina and silicates; suitable solid cairieis for 
granules aie: fc»r example crushed and fractionated natural rocks such as calcite, 
maxfole, pumice, sepiolite and dolomite, and also synth^c granules of inorganic and 
oiganic meals, and granules of organic material such as sawdust, coconut shells, maize 
S cobs and tobacco stalks; 

suitable raiulsifiers and/or foam-foimans are: for example nonionic and animic 
emulsifiers, such as polyoxyethylene fatty acid esters, polyoxyedi^ene fatty alcdiol 
edios, for example alkylaryl polyglycol ^hers, alk^sulphonates, aD^ sulphates, 
10 arylsulphonates and also proton hydrolysates; 

suitable dispersants are: for example hgnosulphite waste liquors and m^ylcellulose* 

Tackifios such as caiboxymethylcellulose and natural and synthetic polymers in the 
IS fonn of powdos, gnmules or latices, such as gum arabic, polyvinyl alcohol and 
polyvinyl acetate, as well as natural phospholipids such as cephalins and lecithins, and 
synthetic phosjAiolipids, can be used in the fmnulations. Other additives can be 
mineral and vegetable oils. 

20 It is possible to use colorants such as inorganic pigments, for example irtm oxide, 
titanium oxide and Prussian Blue, and organic dyestufiTs, such as alizarin dyestufifs, azo 
(^tuffs and m^ phthalocyanine dyestuffs, and trace nutrients such as salts of irim, 
manganese, boron, copper, cobah, molybdraum and zinc. 

25 Hie formulations generally comprise betweoi 0.1 and 95% by wei^ of active 
compound. Inferably betwen 0.5 and 90%. 

The active compounds according to the invention can be used in customary comm^cal 
forai or in their formuladons as a mixture with other active compounds, such as 
30 insecfticides, attractants, sterilizing agrats, bactoicides, acaricides, nematicides, 
fungicides, growth-regulating substances or hertricides. The insecticides include, for 
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example, phosphoric acid estos, caibamates, caifooxylates, chlorinated hydnx:aitxms, 
phenyluieas and substances produced by microorganisms, inter alia. 

Paiticularly advantageous co-components are, for example, the following: 
S Fungicides: 

aldimoijrti, anqiropylfos, ampropylfos-potassium, andoprim, anilazine, azaconazde, 
azoxystxolmi, 

benalaxyl, benodanil, benomyU benzamaoil, benzamaciyl-isobut^^ triab^rtios, 
lAiiBpactylt faiidien]4« bitertanol, blasdcidin-S, faromuconazole, bui»rimate, buthiobate, 
10 calcium polysulphide, capsimycin, captafol, capiat caibendazim, caiboxin, carvon, 
quinoro^onate, chlobenthiazcme, chloifenazole, chloroneb, chloropicrin, 
cMoiothalonil, chlozolinate, clozylaccm, cufiraneb, cymoxaniU cyproconazole, 
cyprodinil, cypiofiiramy 

debacaib, dichlorophen, diclobutrazole, diclofluanid, diclomezine, dicloran, 
IS diethofencaib, difenoconazoIe« dimethirimol, dimethomorph, diniconazole, 
diniconazole-M, dinocap^ dif^enylamine, dipyrithione, ditalimfos, dithianon, 
dodemQq[^, dodine, drazoxolgn, 

edifoiphos, epoxiconazole, etacmazole, ethirimol, etridiazole, 

famoxadon, fenapanil, fenarimol, fenbuconazole, feniuram, fenitropan, fenpiclonil, 

20 fenpropidin, fenproinmorph, fentin acetate, fentin hydroxide, fobam, ferimzme, 
fluazinam, flumetover, fluorcHnide, fluquinconazole, flmprimidol, flusilazole, 
flusulphamide, flutolanil, flutriafol, folpet, fosetyl-aluminium, fosetyl-sodium, fihalide, 
iubmdazole, fundaxyl, fiuametpyr, furcaibonil, fmconazole, furconazole<ds, 
funnecyclox, guazatine, hexachlorobrazene» hraaconazole, hymexazole, 

25 imazalil, imiboiconazole, iminoctadine, iminoctadine albesilate, iminoctadine 
triacetate, iodocaib, ipconazole, iprobenfos (IBP), iprodione, irumamycin, 
isoprothiolane, isovaledione, 

kasugamycin, kresoxim-methyl, copp^ preparations, such as: copper hydroxide, coppo* 
naphthenate, coppo* oxychloride, copper sulphate, copper oxide, oxine-copper and 
30 Bordeaux mixnne. 
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mancopper, mancozeb, maiid>» meferimzone, mepanipyrim, mqjionil, metalaxyl, 
metconazole, inethasulfocaib» methfuroxanu metiram, metomeclam, metsulfovax, 
mildiomycin, myclobutanil, myclozoUn, 
nickel dimethyldithiocaibamate, nitrothal-isoprqyyl, nuarimol» 

5 ofiirace, oxadixyU oxamocaib, oxolinic acid* oxycaiboxim, oxyfoithiin, 

paclobutrazole, pefurazoate» poiconazole, pCTcycimm, phosdiphen, piinaricm, 
piperalin, polyoxin, polyoxorim, probenazole. prochloraz, procymidone, piopamocaibt 
propanosine-sodium, propiconazole, piopineb» pyrazqdios, pyrifaK>x, pyrimethanil, 
pyroqidloii, pyioxyfur, 

10 quinc(mazok»quintozetie(FCNBX ' 
sulphur and sulphur preparadons, 

tebuconazole, tecloftalam, tecnazene, tetcyclads, tetraconazole, thiabendazole, 
tbicyofen, thifluzamide, th]0{dianate-roethyI, diiram, tioxymid, tolclofos-methyl, 
tolylfluanid, triadirod^cm* triadimmol, triazbutiK triazoxide, trichlamide, tricyclazole» 
IS tridemoiph, triflumizole, triforine, triticonazole, 
uniconazole, 

validamycin A» vinclozolin, viniconazole, 
zarilamide, zineb, ziram and also 
Dagger G, OK-8705, OK-8801, 
20 oKl,l-diinethylethyl>p-(2iphenoxyethyl)-lH-i;Z,4-tri^^ 
(X<2,4-dichlon)phenyl>P-fluoio-P-propyl-lH*1^44riazol^^ 
oK2>4-diddorophen^)-P-niethoxy-a-niethyl-lH*l ^,4-triazole-l-ethanol, 
oKS-medi^-13-dioxan-S-^)-P-[[4-<triflucnonied)yl)-phenyq 
triazole-l-ethanoU 

25 (5RS,6RS>^hydroxy-2A7J-tetram^)i-5KlH-lA4-triazol-l-yl>3 
(E)-a-<methoxyimino)-N-methyl-2-phenoxy-phenylacetamide, 
1-isoprc^yl {2-methyl-l-[[[H4-methylphaiyl)-ediyl]-anuno]-<:aib^ 
caibamate, 

l-(2,4-dichlorcq)henyl>-2-<lH-l^,4-triazol-l-yl)-ethanone-<)-^ 
30 l-(2-n^yM-naphthalenyl)-lH-pynole-2,5-dione, 

l-(3,S-dichloi<q)hrayl)-3-(2-pnq)enyl>2^-pynolidinedione, 
l-[(diiodoniethyl)-sulph(Hiyl]-4-in6th^-benzene, 
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14[2K2,4Kfichlon)phenyl>13Hfioxolan-2-)d]-meth)4]-lH-^ 
l-[[2K4-chloiophenyl>3-phenyloxiranyl]-methyl^lH-l^,4^ 
l-I142-I(2.4Hiichlon>phenyl>m^xy]-i*enyll<tf^ 

1- inethyl-S-nonyl-2-<phai^inediyi)-3-iy^ 

S 2\6'-dilm>iiKv2*i]ieth^-4'*triflucmnn^hoxy-4 
caiboxanilide, 

2^-<Kchloio*N-[H4-€hlQxophenyl)-ethyl]-l-^ 
2,6-dichloio-S*(niethylthio)-4-|yyri]iuA^ 
2,6^chl(xo-N'<4-trifluoioinethylbenz^>bei^^ 
10 2,6-dich]Qio-N-[[4-(trifluoromethyl)-phenyI]Hne^ 

2- <233-triiodo-2im>pen)i)-2H-tetrazde, 
2-[(l-methylethyl)-sulphonyI]-5Ktridil<Hom^yl>13,4-thi^ 
2-[[6-deoxy-4<H4<)-methyl-P-I>^glycopyranosyl)-a-^ 
inethoxy-lH-pynx>Io[23-<Qpyriinidiiie-S*caibonitri 

IS 2-ramim^utane^ 

2-bromo-2<bromom^yl)-pentanedinitriIe, 

2-<:h]Qn>-NK23-<lihydio-l,13-^nielhyl*lH-i^ 

2-ch](m>-NK2,6-diniediylphenyl>N-(isothiocyanatoni^ 

2- idienylphenol (OFP), 

20 3,4-<Uch](xo-l-[4-(difluofDniethoxy>phenyl]-lH-{^^ 
3,S-dicMoio-N-[cyano[(l-inediyl-2-propynyl)K>xy]-i^ 
3Kltl-diinethyl(Hopyl-l-oxo-lH-in(fene-2<ai^^ 

3- [2-<4-ch](m>(A)eiiyl)-S-ethoxy-3-isoxazoUdin^]-p^ 

4- chlon>-2-<:yaiu>-NJ4-diinethyl-S-(4-n^ 

25 4-methyl-tctrazoloIl ^a]quinazolin-5(4H)-one, 

8-(14-diinethyleihyl>N-€thyl-N-pn>pyl-l,4-<Uox^^ 
8-hydroxyquinoline sulphate, 

9H-xanthene-2-[(phenylamino)-caibonyl]-9-caiboxylic hydrazide, 
bis-(l-iiiethylethyl>3-methyl-4-[(3-inethylbenzoyl)-oxy]-23^^ 
30 ds-H4-€hIoiophenyl>-2-<lH-l ^,4-triazol-l-^>-cycloheptaiioU 
ds-4-[3-[4-(l.lHJiroeth^propyl)-phm3^-2-inethylpropyl]-^^ 
hydrochloride. 
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c^yl [(4<hloiophenyl)-azo]-cyanoacetate, 
potassium bicaibonate, 
methanet^rathiol-sodium salt, 

methyl H2^-<fihydix)-2;2-dimethyI-lH"indcn-l-yl)-lH-imi^^ 
S metfiyl N<2,6-dimethylphen^>N-(5-isoxazo]ylcarbonyl)-DI^alaiui^^ 

n^yl N-<chIon)acetyl)-N-<2,6-dimethyIirf)ai)i>DL-daiim 

NK23-<iichIoio-4*hydroxyp)^yl)-l-methyl<yclohexaii^^ 

NK2,6Klimethylidien^>-2-methoxy-N-<tetrahydi^ 

NK2,6-dimethylphen^)-2-methoxy-NKtetrahyd^ 
10 N<2<hlof0^iiitrophai^H-metfi^-3Hutio-benzeK 

NK4<yclohexyl[dienyl)-l,4»S,6-tBtrahydio-2i)yrimi 

N-<4-hex^phenyl>l,4^,6-tetrahydio-2-pyrimidinamme, 

NKSKdilQio-2-methyIphenyl>2-methoxy-N-<2-oxo-3-oxazoti 

NK6-methoxy*3-pyndinyl>cyclopiopanecaiboxa^ 
15 N-[2^-trichIo]t>-l-[(chlc»t>acetyl>amino]-ethyI]4)^^ 

N*[3-€h]oIO^^-bis(2•p^opinyloxy>phenyl]-^^-methoxy-methanimi 

N-foxmyl-N-hydroxy-DLralanine-sodium salt, 

0,0-diethyl [2-(dipropylamino>2'<)xoethyl]-ethylphosphoramidothioate 
O-methyl S-phenyl phenylpn^ylphosphoramidodiioate, 
20 S-meth^ l,23-benzothiadiazole-7-cai1xythioate, 

spiio[2H]-l-bmzopyran-2a X3*IO-isob«izofuiaii-3*-one 

Bactericides: 

bionopol, dichlonqrfien, nitr^yrin, nickel dimethyldithiocaibamate, kasugamydn, 
25 octhilinone, furancaiboxylic acid, oxytetiacyclin, piobenazole, strqitomycin, 
tecloftalam, coppn* sulphate and other copper preparations. 

Insecticides / acarkides / nematiddes: 

abamectin, ^{rfiate, acetamiprid, acrinathrin, alanycaib, aldicaib, aldoxycarb, alpha- 
30 cypermethrin, alphamethrin, amitraz, avermectin, AZ 60541, azadirachtin, 
azamethiphos, azinphos A, azinphos M, azocyclotin, 
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BacUlus popilliae. Bacillus sphaericus. Bacillus subtilis. Bacillus thuringiensis, 
baculovinises, Beauveria bassiana, Beauveria tenella, bendiocaib, benfiiiacaib, 
bensultap, benzoximate, betacyfluthrin, bifenazate, bifmthrin, bioethanomethrin, 
biopmnethrin, BPMC, bromophosA, bufencaib, bupiofezin, butathiofos, 
S butocaiboxim, butylpyridaben, 

cadusafos, caibaiyl, carbofiiran, carbophenothion, caibosulphan, caiu^, 
chloethocaib, chloiethoxyfos, chloffen^yr, chlorfenvinphos, chlorfluazuzon, 
chlonnephos, chlcHpyrifos, chloipyrifos M, chlovqxnthrin. ds-iesnietliriii, 
cispmnethrin, clocythrin, cloethocaib, clofentedne, cyanophos, cyclq[irraie, 
10 cycloprothrin, cyflutlmn, c^alothrin, cyhexadn, cypmnethrin, cyromazine, 

deltam^hrin, demeton M, demeton S, demeton-S-meth^, diafenthiuion, diazinon, 
dichlorvos, diflubenzuron, dimethoate, diroethylvinphos, diofenolan, disulfoton, 
docusat-sodium, dofeniq>yn,. 

eflusilanate, emamectin, enqienthrin, mdosulfan^ Entomopfthoni spp., qxriiioinectin, 
IS esfenvaloale, ethiofencaib, ethion, ethoi»ophos, etofenpiox, etoxazole, etrimfos, 

fenamif^os, fenazaquin, fenbutatin oxide, fenitrothion, fraodiiocaib, fenoxacrim, 

fenoxycarb, fenpropathrin, fenpyrad, fenpyrithrin, fenpyioximate, fenvalerate. 

fipronil, fluazuron. flubrocythrinate, flucycloxunm. flucythrinate, flufenoxuixm, 

flutenzine, fluvalinate, fonopbos, fosmethilan, fosthiazate, fubfenprox, fiirathiocaib, 
20 granulosis viruses. 

halofenozide. HCH, heptenophos. hexaflumuron. hexythiazox, hydroprene. 

imidacloprid. isazofos. isofenphos, isoxathion, ivermectin. 

nuclear polyhediosis viruses, 

lambda-cyhalothrin. lufenuron. 
25 malathion, mecaibam. metaldehyde, metfaamidoi^os. Methaihizium anisopliae. 

Metharhiziuni flavoviride. methidathion. methiocaib. methomyl. methoxyfenozide. 

metolcaxb. metoxadiazone, meviniriios. milbemectin. monociotophos. 

naled. nitenpyram. nithiazine, novaluron. 

omethoate. oxamyl. oxydemethon M. 
30 Paecilomyces fumosoroseus. paralhion A. parathion M, permcthrin, phenthoate. 

phorate. phosalone. phosmet. phosphamidon. phoxim. pirimicaib, pirimiphos A, 

pirimiphos M, profenofos. piumecarb. propoxur, prothiofos. prothoate. pymelrozine. 
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pyraclofos, pyresmethrio, pyrethnun, pyridaben, pyridathion, pyrimidifen, 

pyriproxyfeh, 

quinalphos» 

ribavirin, 

5 salithion, sebufos, selamectin, silafluofen, spinosad, suljdiotep, sulpiofos, 

tau-fluvalinate, tebufenozide* tebufenpyrad, tebupirimiphos, teflubenzunm, 
tefluthrin. temephos, temivini^os, teibufos, tetrachlorvinphos, thetarcypCTiethrin, 
thiamedioxan^ thiqmMiil, thiatriphos, thiocyclam hydrogen oxalate, thiodicaib, 
thiofanox, diuringiensin, tralocythrin, tralomedirin, triarathene, triazamate, . 
10 triazoidios, triazurcm, trichlo]diaiidine, trichlcnfon, trifluminon, trimethacaib, 
vamidothion» vaniliprole, Verticilliuni lecami, 
YI53Q2. 

zeta-cypenneduin, zolapiofos, 

(lR-^s)"[5-(phenyImediyl)-3-<uranyl]-mediyK3-[(dihydi^ 
IS fur^y]idene>niethyl]-2,2-dimethyIcyclopfopanecaiboxylate, 

(3-phenoxyphenyl)-ii»th)i-2^33-teti^ethylcyclopropanecarb^ 

1- [(2-chloio-S-diiazolyl)methyl]tetrahydio-3,S-dim6diyI-^^ 
2(lH>imine, 

2- (2-chloro-6-fIuQrophenyl>4-[4-(l .1 -dimediylethyl)phenylH,S-dihydro-oxazole, 
20 2-(acetyloxy)-3-dodecyl-l,4-naphthalenedione, 

2-<hlon>-N-[[[4Kl-phenylethoxy)-phenyl]-amino]-K:^^ 

2- ^hloro-N-[[[4-(2,2-^ch)oro-ljHlifluoroedioxy)-phenyl]-an^ 
boizamide, 

3- ro^yll4iai^ propylcaibamate. 

25 4-[4-(4-elhoxyphenyl)-4-mediylpent^]-l-fluoro-2-phenoxy-be 

4- chloro-2-<lJ-dinic0iylethyl)-5-[[2-(2,6Klimcdiyl-4-phenoxyphenoxy 
3(2H>-pyridazinone, 

4H:hlon>-2-<2-ch]on>-2-mcAylpropyl>5-[(6-iodo-3-pyridinyl)meth 
pyridazinone, 

30 4-chloro-5-I(6K:hloio-3-pyridinyl)mctiioxy]-2K3.4-dichlor^^ 
pyridazinone, 

B^llus diuringiensis stxain EG-2348, 

GA 02430683 2003-06-02 



GA 02430683 2003-06-02 

Le A 34 776-Ftarrign Countries 



-54- 

[2-ben2oyl-Hl,l-dimethylcthylHiydrazinoben^^ «nd, 
2^-diinethyl-H2,4-dichIorophenyl)-2-oxo-l-oxaspiro[4.51dcc-3-^ 
[3-I(6<hloio-3-pyridinyl)inethyll-2-thia2olidinyUd^ 
dihydn>-2Kmtromcthylcnc>2H-13-tWaziiic-3(4H)^a^ 
5 ethyl [2-I[l,6-dShydio-6K)xo-l-(phenylinethylH-p 
N-(3,4,4-trifluoio-l-oxo-3-biitcn^)-glyciiic, 
NM;4^:hloK^hcnyl>3-I4Kdifluoromcthoxy)p 
pyrazide-l-caiboxainide, 

N-[(2-chl<m)-5-lhiazolyl)incthyl]-N'-mcthyI-N"-ni 
10 N-methyl-hr-(l-inethyl-2-propen^>l^*hydiazinedic^ 
N*methyl-N'>2-piopenyl-l,2-4iydraziiiedicaibcyth]oan^ 
0,0-diethyl [2Kdipn>pylainino)*2K)xoethyl]-ethylph(>sphonmaidothio^ 

It is also possible to admix othor known active compounds, such as heibicides, 
IS fertilizers and growth regulators. . 

When used as insecticides, the active compounds according to the invention can 
furthermore be present in their commocially available formulations and in the use 
forms, prepared from these formulations, as a mixture with synergistic agents. 
20 Synogistic agents are compounds which increase the action of the active compounds 
according to the invention, without it being necessary for the synergistic a^t added 
to be active itself. 

The active compound contoit of the use forms prepared from the conunercially 
25 available formulations can vary within wide limits. The active compound 
concentration of the use forms can be from 0.0000001 to 95% by weight of active 
compound, preferably between 0.0001 and 1% by weight 

The compounds are employed in a customary manner appropriate for the use forms. 

30 
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When used against hygiene pests and pests of stored products, the active compound 
is distinguished by an excellent residual action on wood and clay as well as a good 
stability to alkali on limed substrates. 

5 As already mentioned above, it is possible to treat all plants and thdr parts according 
to the invention, bi a preferred embodiment, wild plant species and plant cultivars, or 
tfiose obtained by conventional biological breeding, such as oossing or protoplast 
fusion, and parts thereof, are treated. In a finther preferred embodiment, transgenic 
plants and plant cultivars obtained by genetic engineering, if appropriate in 

10 combination with conventional methods (Genetically Modified Organisms), and parts 
thereof are treated The vexm 'Mparts" or '*parts of plants" or "plant parts'* has been 
explained above. 

Particularly preferably, plants of the plant cultivars which are in each case 
1 5 conomercially available or in use are treated according to the invention. 

Depending on the plant species or plant cultivars, their locaticHi and growth 
conditions (sdls, climate, vegetation period, diet), the treatment according to the 
invention may also result in superadditive ("syneigistic**) effects. Thus, for example, 

20 reduced application rates and/or a widening of the activity ispectium and/or an 
increase in the activity of the substances and compositions to be used according to 
the invention, bettor plant growth, increased tolerance to hi^ or low tonperatures, 
increased tolerance to drought or to water or soil salt content, increased flowoing 
performance, easier harvesting, accelerated maturation, higher harvest yields, better 

25 quality and/or a higher nutritional value of the harvested products, better storage 
stability and/or processability of the harvested products are possible which exceed the 
effects which vfm actually to be expected. 

The preferred transgenic plants or plant cultivars (i.e. those obtained by genetic 
30 engineering) which are to be treated according to the invention include all plants 
which, in the genetic modification, received genetic material which imparted 
particulariy advantageous useful properties (*traits") to these plants. Bxan^les of 
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such propaties are better plant growth, increased tolerance to hi^ or low 
temperatures, increased tolerance to drought or to wat^ or soil salt content, increased 
flowering performance, easi^ harvesting, accelerated maturation, higher harvest 
yields, bettor quality and/or a higher nutritional value of the harvested products, 

S better storage stability and/or processability of the harvested products. Further and 
particularly emphasized examples of such properties are a bett^ defence of the plants 
against animal and microbial pests, such as against insects, mites, phytopathogenic 
fungi, bactoia and/or viruses, and also increased toleiance of the plants to c^tain 
heibicidally active compounds. Examples of transgquc plants which may be 

10 mentioned are the important crop plants, sudi as cecals (wheat, rice), maize, soya 
beans, potatoes, cotton, oilseed and also fruit plants (with the fruits apples, 
pears, citrus fruits and grapevines), and particular emphasis is given to maize, soya 
beans, potatoes, cotton and oilseed rape. Traits that are enq>hasized are in particular 
increased defence of the plants against insects by toxins formed in the plants, in 

IS particular those formed by the genetic material from Bacillus thuringiensis (for 
example by the genes CrylA(a), CryIA(b), CiyIA(c), CryllA, CrylllA, CfyIIIB2, 
Cry9c, Cry2Ab, Cry3Bb and CrylF and also combinations thereof) (hereinbelow 
referred to as "Bt plants'*). Traits that are furthermore particularly emphasized are the 
increased tolerance of the plants to certain herbicidally ^tive compounds, for 

20 example imidazolinones, sulphonylureas, glyphosate or phosphinotricin (for example 
the TAT* gene). The genes which impart the desired traits in question can also be 
present in combination with one another in the transgenic plants. Examples of "Bt 
plants" which may be mentioned are maize varices, cotton varices, soya bean 
varieties and potato varieties which are sold under the trade names YIELD GARD® 

25 (for example maize, cotton, soya beans), KnockOut® (for example maize), 
StarLink® (for example maize), Bollgard® (cotton), Nucom® (cotton) and 
NewLeaf® (potato). Examples of herbicide-tolerant plants which may be mentioned 
are maize varieties, cotton varieties and soya bean varieties which are sold urxler the 
trade names Roundup Ready® (tolerance to glyphosate, for example maize, cotton, 

30 soya bean), liberty link® (tolerance to phosphinotricin, for example oilseed rape), 
IMI® (tolerance to imidazolinones) and STS® (tolerance to sulphonylureas, for 
example maize). Herbicide-resistant plants (plants bred in a conventional manner for 
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heibicide tolerance) which may be mentioned include the varieties sold under the 
name Clearfield® (for example maize). Of course, these statements also apply to 
plant cultivars having these or still to be developed genetic traits, which plants will 
be developed and/or marketed in the future. 

5 

The plants listed can be treated according to the invention in a paiticulariy 
advantageous manner widi the compounds of the general formula (0 or the active 
compound mixtures according to the invention. The prefmed ranges stated above for 
the active conqwunds or mixtures also apply to the treatment of these plants. 
10 Particular emphasis is given to the treatment of plants with the compounds or tfie 
mixtures specifically mentioned in the present text 

The active compounds according to the invention act not only against plant, hygiene 
and stored product pests, but also in the veterinary medicine sector against animal 
IS parasites (ectoparasites), such as hard ticks, soft ticks, mange mites, leaf mites, flies 
(biting and licking), parasitic fly larvae, lice, hair lice, feather lice and fleas. These 
parasites include: 

From the order of the Anoplurida, for example, Haematopinus spp., Linognathus 
20 spp., Pediculus spp., Phtirus spp. and Solenopotes spp. 

Rom the order of the Mallophagida and the subontes Amblycerina and 
Ischnocorina, for example, Trimenc^n spp., Menopon spp., Trinoton spp., Bovicola 
spp., Wemeckiella spp., Lepikentron spp., Damalina sf^., Trichodectes spp. and 
25 Felicolas(^. 

From the order of the Diptm and the suborders Nematocerina and Brachycoina, for 
exan^)le, Aedes spp.. Anopheles spp., Culex spp., Simulium spp., Eusimulium spp., 
Phlebotomus spp., Lutzomyia spp., Culicoides spp., Chrysops spp., Hybomitra spp., 
30 Atylotus spp., Tabanus spp., Haematopota spp., Philipomyia spp., Braula spp., Musca 
spp., Hydrotaea spp., Stomoxys spp., Haematobia spp., Morellia spp., Fannia spp., 
Glossina spp., Calliphora spp., Lucilia spp., Chrysomyia spp., Wohlfahitia spp., 
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Saicophaga spp*. Oestrus spp., Hypodenna spp.> Gasterofdiilus spp.» Hippobosca 
spp., lipoptena spp. and Melophagus spp. 

From the ord^ of the Siphonqiterida, for example, Pulex spp., Ctenocephalides spp., 
5 Xenopsylla spp. and Ceratoph^us spp. 

From the oidsr of the Heteropt^da, for example, Cimex spp., Triatoma spp., 
Rhodnius spp. and Panstrong^us Sf^. 

10 From the order of the Blattaiida, for example, Blatta orientalis, Periplaneta 
americana, Blattella germanica and SupeUa spp. 

From the subclass of the Acaria (Acarida) and the oidm of the Meta- and 
Mesostigmata, for example, Argas spp., Qmithodonis si^., Otobius spp., Ixodes spp., 
IS Amblyonuna spp., Boophilus spp., Dermacentor spp., Haraiofrfiysalis spp., 
Hyalomma spp., Rhipicephalus spp., Dermanyssus spp., Raillietia spp., 
Pneumonyssus spp., Stemostoma spp. and Vairoa spp. 

From the order of the Actinedida (Prostigmata) und Acaridida (Astigmata), for 
20 example, Acarapis spp., Cheyletiella spp., Omithocheyletia spp., My(rf>ia spp., 
Psoieigates spp., Demodex spp., Trombicula spp., Listrophonis spp., Acarus spp., 
Tyrophagus spp., Caloglyphus spp., Hypodectes spp., Pterolichus spp., Psoioptes 
spp.t Choriq)tes spp., Otodectes spp., Sarcoptes spp., Notoedres spp., 
Knemidocoptes spp., Cytodites spp. and Laminbsioptes spp. 

25 

They have, for example, excellent activity against the development stages of ticks 
such as, for example, Amblyomma hebraeum, against parasitic flies such as, for 
example, Ludlia cuprina and against fleas such as, for example, Ctenocephalides 
felis. 

30 

The active compounds of the formula (I) according to the invention are also suitable 
for controlling arthropods which infest agricultural productive livestock, sudi as, for 
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example, cattle, sheep, goats, horses, pigs, donkeys, camels, buffalo, rabbits, 
chickens, turkeys, ducks, g^ese and bees, othCT pets, such as, for example, dogs, cats, 
caged birds and aquarium fish, and also so-called test animals, such as, for exan^>Ie, 
hamsters, guinea pigs, rats and mice. By controlling these aithiopods, cases of death 
S and reduction in productivity (for meat, milk, wool, hides, eggs, honey etc.) should 
be diminished, so that more economic and easio* animal husbandry is possible by use 
of the active compounds according to the iiivention. 

The active compounds according to the invention are used in the veterinary sector in 
10 a known manner by enteral administration in the form of, for example, tablets, 
capsules, potions, drenches, granules, pastes, boluses, the feed-through process and 
suppositories, by parentml administration, such as, for example, by injection 
(intramuscular, subcutaneous, intravenous, intraperitoneal and the like), implants, by 
nasal administration, by dermal use in the form, for example, of dipping or bathing, 
IS spraying, pouring on and spotting on, washing and powdering, and also with the aid 
of moulded articles containing the active compound, such as collars, ear marks, tail 
marks, limb bands, haltors, marking devices and the like. 

When used for catde, poultry, pets and the like, the active compounds of the formula 
20 CO according to the invention can be used as formulations (for example powders, 
emulsions, free-flowing compositions), which comprise the active compounds 
according to the invention in an amount of 1 to 80% by wei^t, directly or afto* 100 
to 10 000-fold dilution, or they can be used as a chemical bath. 

25 It has furthermore been found that the compounds according to the invention have a 
strong insecticidal action against insects which destroy industrial mat^als. 

The following insects may be mentioned as examples and as preferred - but without a 
limitation: 

30 
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Beetles, such as 

' Hylotnipes bajulus» Chlorophoius pilosis, Anobium punctatum, Xestobium 
rufovillosum, Pdlinus pecticomis, Dendrobium peitinex, &nobius mollis, Priobium 
carpini, Lyctus bnmneus, Lyctus afiricanus, Lyctus planicollis, Lyctus linearis, Lyctus 
5 pubescens, Tiogoxylon aequale, NCnthes nigicollis, Xylebcmis spec., Tiyptodendron 
spec., Apate monachus, Bostrychus c^cins, Ifetoiobostrychus bnmneus, Sinox^on 
spec., Dinodenis minutiis. 

Hymenopterons, such as 
10 Siiex juvencus, Un)cenis gigas, Unx»us gigas taignus, Urocdus augur. 

Tmnites, such as 

Kalotennes flavicoUis, Cryptotermes brevis, HetCTOtermes indicola, Reticulitermes 
flavipes, Reticulitennes santonensis, Reticulitermes lucifugus, Mastoteimes 
15 darwiniensis, Zootennopsis nevadensis, Coptotemies formosanus. 

Bristletails, such as Lqrisma saccarina. 

Industrial materials in the present connection are to be undmtood as meaning non- 
20 living materials, such as, preferably, plastics, adhesives, sizes, papers and cards, 
leather, wood and processed wood products and coating compositions. 

Wood and processed wood products are matmals to be protected, especially 
ineferably, firom insect infestation. 

25 

Wood and processed wood products which can be protected by the agents according 
to the invention or mixtures comprising these are to be understood as meaning, for 
example: 

30 building timber, wooden beams, railway sleepers, bridge components, boat jetties, 
wooden vehicles, boxes, pallets, containers, telegraph poles, wood panelling, woodm 
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wiiKfow frames and doors, plywood, chipboard, joineiy or wooden products which 
are used quite generally in house-building or in building joineiy. 

The active compounds according to the invention can be used as such, in the form of 
S concentrates or in generally customary fonnulations, such as powders, granules, 
soluticHis, suspmsions, pulsions or pastes. 

The formulations mentioned can be prq)ared in a mann^ known per se, for example 
by mixing the active compounds according to the invention with at least me solvmt 
10 or diluent, raiulsifier, dispersing BgpnX and/or binder or ISxing agent, a wator 
repellent, if aiqnopriate siccatives and UV stabilizers and if appropriate dyestuffis and 
pigments, and also other processing auxiliaries. 

The insecticidal compositions or concentrates used for the preservation of wood and 
IS wood-dmved timber products comprise the active compound according to the 
invention in a concentration of 0.0001 to 95% by weight, in particular 0.001 to 60% 
by weight 

The amoimt of the compositions or concentrates employed depends on the nature and 
20 occurrmce of the insects and on the medium. The optimum amount employed can be 
det&moined for the use in each case by series of tests. In genofal, howev^, it is 
sufBdent to employ 0.0001 to 20% by weight, preferably 0.001 to 10% by weight, of 
the active compound, based on the matoial tobe {nesored. 

25 Solvents and/or diluents which are used are an organic chemical solvent or solvent 
mixture and/or an oily or oil-like <»ganic chemical solvent or solvent mixture of low 
volatility and/or a polar cyanic chemical solvent or solvent mixture and/or wat^, 
and if appropriate an emulsifier and/or wetting agent 

30 Organic chemical solvents which are preferably used are oily or oil-like solvmts 
having an evaporation number above 35 and a flashpoint above 30X, preferably 
above 4SX. Substances which are used as such oily or oil-like water-insoluble 
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solvents of low volatility are appropriate mineral oils or aromatic fractions thereof » or 
solvent mixtures containing mineral oils, preferably white spirit, petroleum and/or 
alkylbenzene. 

S Minml oils having a boiling range from 170 to 220^C, white spirit having a boiling 
range from 170 to 220''C, spindle oil having a boiling range from 250 to 3S0^C, 
petroleum and aromatics having a boiling range from 160 to 280*^Q terpentine oil 
and the like, are advantageously enq>loyed. 

10 In a prefened embodiment, liquid aliphatic hydrocarbons having a boiling range from 
180 to 210^C <»- hi^-boiling mixtures of aromatic and aliphatic hydrocarbons having 
a boiling range from 180 to 220^ and/or spindle oil and/or monochloron^htbalme, 
preferably a-monochloronaphthalene, are used. 

IS The organic oily or oil-like solvents of low volatility which have an evaporation 
number above 35 and a flashpoint above 30®C, preferably above 45'*C. can be 
replaced in part by organic chemical solvents of high or medium volatility, provided 
that the solvent mixture likewise has an evaporation numb^ above 35 and a 
flashpoint above 30X, preferably above 45^, and that the insecticide/fungicide 

20 mixture is soluble or emulsifiable in this solvent mixture. 

According to a prefoied embodiment, some of the organic chemical solvent oc 
solvent mixture is replaced by an aliphatic polar organic chemical solvent or solvent 
mixture. Aliphatic (Hganic chemical solvents containing hydroxy! and/or estor and/or 
25 ether groups, such as, for example, glycol ethers, esters or the like, are preferably 
used. 

Organic chemical binders which are used in the context of the present invention are 
the synthetic resins and/or binding drying oils which are known per se, are water- 
30 dilutable and/or are soluble or dispersible or emulsifiable in the organic chemical 
solvents employed, in particular binders consisting of or comprising an acrylate resin, 
a vinyl resin, for example polyvinyl acetate, polyester resin, polycondensation or 
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polyaddition resin, polyur^ane resin, alkyd resin or modified allcyd resin, phenolic 
resin, hydrocaifoon resin, such as indene-coumaione resin, silicone resin, diying 
vegetable oils and/or drying oils and/or physically diying binders based on a natural 
and/or synthetic resin. 

5 

The synthetic resin used as the bind^ can be employed in the form of an onulsion, 
dispersion or solution. Bitumen or bituminous substances can also be used as bindns 
in an amount of up to 10% by weight Dyestuffs, pigments, water-repelling agmts, 
odour ccnrrectants and inhibitors or anticonosive agents md the like which are known 
10 perse can additionally be emplc^ed. 

ft is prefored according to the invention for the con^Kisition or concmtrate to 
comprise, as the oiganic chemical bind^, at least one all^d resin or modified all^ 
resin and/or a drying vegetable oil. Alkyd reshis having an oil content of more than 
IS 45% by weight, preferably SO to 68% by wd^t, are preferably used according to the 
invention. 

All or some of the binder mentioned can be replaced by a fixing agent (mixture) or a 
plasticizer (mixture). These additives are intended to prevent evaporation of the 
20 active compounds and crystallization or precipitation. They prefoably replace 0.01 to 
30% of the binder (based on 100% of the binder employed). 

The plasticizeis originate from the chemical classes of phthalic acid estm, sudi as< 
dibut]^, dioctyl or benzyl butyl phthalate, phosphoric acid esters, such as tributyl 
2S phosphate, adipic acid esters, such as di-(2-ethylhexyl) adipate, stearates, such as 
butyl stearate or amyl stearate, oleates, such as butyl oleate, glycerol eihm or higho- 
molecular weight glycol ethers, glycerol esVm and p-toluenesulphonic acid esters. 

Hxing agents are based chemically on polyvinyl alkyl ethm, such as, for example, 
30 polyvinyl methyl ether or ketones, such as benzophenone or eth^enebenzophenone. 
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Possible solvents or diluents arc, in particular, also wata*, if i^ypropriate as a mixture 
with one or more of the abovementioned organic chemical solvents or diluents, 
emulsifiers and dispersing agents. 

S P^culady effective prestation of wood is adiieved by impregnaticm processes on 
a large industrial scale, for example vacuum, double vacuum or pressure processes. 

The ready-to-use compositions can also comprise other insecticides, if appropriate, 
and also one or more fungicides, if ^[>propriate. 

10 

Possible additional mixing partners arc, prcfoably, the insecticides and fungicides 
mentioned in WO 94/29 268. The compounds mentioned in this documrat are an 
explicit constituent of the present application. 

IS Especially preferred mixing partners which may be mentioned arc insecticides, such 
as chlorpyriphos, phoxim, silafluofin, alphamethrin, cyfluthrin, cypermethrin, 
deltamethrin, pomethrin, imidaclc^d, NI-2S, flufenoxuron, hexaflumuron, 
tiansfluthrin, thiacloprid, methoxyfenozide and triflumuron, and also fungicides, 
such as epoxyconazole, hexaconazole, azaconazole, propiconazole, tebuconazole, 

20 cyproconazole, metconazole, imazalil, dichlorfluanid, tolylfluanid, 3-iodo-2- 
I»opinyl-butyl carbamate, N-octyl-isothiazolin-3-one and 4,S-dichl(xo-N- 
octylisothiazolin-3-one. 

The compounds acccmling to the invention can at the same time be employed fen- 
25 protecting objects which come into contact with saltwater or bracldsh wat^, such as 
hulls, screens, nets, buildings, moorings and signalling systems, against fouling. 

Fouling by sessile Oligochaeta, such as Seipulidae, and by shells and species from 
the Ledamorpha group (goose barnacles), such as various Lepas and Scalpellum 
30 species, or by species from the Balanomorpha group (acorn barnacles), such as 
Balanus or Pollicipes species, increases the frictional drag of ships and, as a 
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consequence, leads to a maiked inciease in operation costs owing to hi^er energy 
consumption and additionally frequent residence in the dry dock. 

Apart from fouling by algae, for exaiiq)le Ectocarpus sp. and Cmmium sp., fouling 
S by sessile Entomostraka groups, which come under tfie genmc term Cinipedia 
(cirriped crustaceans), is of particular importance. 

Surprisingly, it has now been found that die compounds according to the invention, 
alone or in combination with other active compounds, have an outstanding 
10 antifouling action. 

Using the compounds according to the invention, alone or in combination with other 
active compounds, allows die use of heavy metals such as, for example, in 
bis(trialkyltin) sulphides, tri-n-butyltin laurate, tri-n-but>1tin chloride, copper(I) 

15 oxide, triedi^tin chloride, tri-n-butyl(2-phenyl-4-chlorophenoxy)tin, tributyltin 
oxide, molybdenum disulphide, antimony oxide, polymmc butyl titanate, phenyl- 
(bispyridine)-bismuth chloride, tri-n-butyltin fluoride, manganese ethylenebisthio- 
carbamate, zinc dimeth^dithiocaibanuite, zinc ediylenebisthiocarbamate, zinc salts 
and coppor salts of 2-pyridinethiol 1-oxide, bisdimethyldithiocarbamoylzinc 

20 ethylene-bisdiiociaibamate, zinc oxide, copperO) ethylene-bisdithiocarbamate, coppo- ' 
thiocyanate, coppor mqphthenate and tributyltin halides to be dispensed widi, or the 
concentration of these compounds to be substantially reduced. 

If appropriate, the ready-tomse antifouling paints can additionally comprise otfio- 
25 active compounds, preferably algiddes, fungicides, herbicides, moUuscicides, or 
oth^ antifouling active compounds. 

Preferably suitable components in combinations with the antifouling compositions 
according to die invmtion are: 

30 

algicides such as 
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2-rerr-butylainino-4-cyclopropylamino-6-melhyl^ dichloroirfien, 
diuron, endothal, fentin acetate* isopioturon» methabenzthiazuiun, oxyfluoifen, 
quinoclamine and tobutryn; 

5 fungicides sudi as 

benzo[^]thiopbmecart>oxylic acid cyclohex^amide S,S-dioxide. dichlofluanid, 
fluoifolpet, 3-iodo-2-propinyl butylcaibamate, tol^fluanid and azoles such as 
azaconazole* cypioccmazole* epoxyconazole, hexaconazole, metconazole, 
propiconazole and tebuconazole; 

10 

molluscicides such as 

fentin acetate, metaldehyde, m^iocaib, niclosamide thiodicaib and trimethacaib; 
or conventional antifouling active compounds such as 

4,5-dichloit)-2-octyl-4-isothiaz61in-3-one, diiodomethylparatryl sulphone, 2-(NJ^- 
IS dimethylthiocarbamoylthio)-S>nitrothiazyI, potassium, copper, sodiiun and zinc salts 
of 2-pyridinethiol 1-oxide, pyridine-triphenylborane, tetrabutyldistannoxane, 23*5,6- 
tetrachloro^methylsulphonyl)-pyridine, 2,4,S,6'tetrachloroisophthalonitriIe, 
tetramethylthiuram disulphide and 2,4,6-trichloiophenylmaleimide. 

20 The antifouling compositions used comj^ise the active compound according to the 
invention of the compounds according to the invention in a concentration of 0.001 to 
50% by weight, in particular 0.01 to 20% by wdght 

Moreover, the antifouling compositions according to the invention comprise the 
25 customary components such as, for example, those described in Ungerer, Chem. Ind. 
1985, 57, 730-732 and Williams, Antifouling Marine Coatings, Noyes, Paric Ridge, 
1973. 

Besides the algicidal, fungicidal, molluscicidal active compounds and insecticidal 
30 active compounds according to the inventicm, antifouling paints comprise, in 
particular, binders. 
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Examples of recognized binders are polyvinyl chloride in a solvent system, 
chlorinated rubber in a solvent system, acrylic resins in a solvent system, in particular 
in an aqueous system, vinyl diloride/vinyl acetate copolymer systems in the form of 
aqueous dispa:sions or in the fomi of organic solvent systems, butadiene/- 
S styrene/acrylonitrile rubbers, drying oils such as linseed oil, resin estos or modified 
hardened resins in combination with tar or bitumens, asjdialt and epoxy compcnmds, 
small amounts of chlorine rubber, chlorinated polypropylme and vinyl resins. 

If appropriate, paints also comprise inorganic pigments, organic pigments or 
10 colorants which are prefmd>ly insoluble in salt water. Paints may furthermore 
comprise materials such as colophonium to allow controlled release of the active 
compounds. Furthennore, the paints may comprise plasticizers, modifiofs which 
affect the.rheological properties and othar conventional constituents. The compounds 
according to the invention or the abovementioned mixtures may also be incorporated 
IS into self-polishing antifouling systems. 

The active compounds according to the invention are also suitable for controlling 
animal pests, in particular insects, arachnids and mites, which are found in enclosed 
spaces such as, for example, dwellings, factory halls, offices, vehicle cabins and the 
20 like. They can be employed alone or in combination with other active compounds 
and auxiliaries in domestic insecticide products for controlling these pests. They are 
active against smsitive and resistant species and against all development stages. 
These pests include: 

25 From the oider of the So^onidea, for example, Butfius occitanus. 

From the order of the Acarina, for example, Argas persicus, Argas reflexus, Bryobia 
spp., Dermanyssus gallinae, Glyciphagus domesticus, Qmithodorus moubat, 
Rhipicephalus sanguineus, Trombicula alfreddugesi, Neutrombicula autumnalis, 
Dermatophagoides pteronissimus and Dermatophagoides forinae. 

30 From the order of the Araneae, for example, Aviculariidae and Araneidae. 

From the order of the Opiliones, for example, Pseudoscorpiones chelifer, 
Pseudoscorpiones cheiridium and Opiliones phalangium. 
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From the order of the Isopoda, for example, Oniscus asellus and Porcellio scaber. 
From the order of the Diplopoda, for exan^>le, Blaniulus guttulatus and Polydesmus 
spp. 

From the ord^ of the Chilopoda, for exanq>ie, Geophilus spp. 
S From the OTder of the Zygentoma, for example, Ctoiolepisma spp., Lepisma 
saccharina and Lqnsmodes inquilinus. 

From the ordo' of the Blattaria, for example, Blatta orimtalies, Blattella gpnnanica, 

Blattella asahinai, Leucophaea maderae, Panchlora spp., Parcoblatta spp., P^planeta 

australasiae, P^plan^ americana, Periplaneta tmmnea, Periplaneta fuliginosa and 
10 Supella longipalpa. 

From the cnder of the Sahatoria, for example, Acheta domesticus. 

Rom the order of the Domaptera, for example, Fdrficula auricularia. 

From the order of the Isoptera, for example, Kalotmnes spp. and ReticuUtennes spp. 

From the order of the Psocoptera, for example, Lepinatus spp, and liposcelis spp. 
15 Rom the order of the Coleptera, for example, Anthrenus spp., Attagenus spp., 

Dermestes spp., Latheticus oryzae, Necrobia spp., Ptinus spp., Rhizop^ha dominica, 

Sitophilus granarius, Sitophilus oryzae, Sitophilus zeamais and Stegobium paniceum. 

Rom the order of the Diptera, for example, Aedes aegypti, Aedes albopictus, Aedes 

taenioihynchus. Anopheles spp., Calliphora erythrocephala, Chiysozona pluvialis, 
20 Culex quinquefasciatus, Culex pipiens, Culex tarsalis, Drosophila spp.^ Fannia 

canicularis, Musca domestica, Phlebotomus spp., Saicophaga camaria, Simulium 

spp., Stomoxys caldtrans and Tipula paludosa. 

Rom the order of the Lepidoptera, for example, Achroia grisella, Galleria mellonella, 

Plodia int^nctella. Tinea cloacella. Tinea pellionella and Tineola Usselliella. 
25 From the order of the Siphons^Mesa, for example, Ctenocef^alides canis, 

Ctenocephalides felis, Pulex initans, Tunga penetrans and Xenopsylla cheopis. 

Rom the order of the Hymenoptera, for example, Camponotus herculeanus, Lasius 

fiiliginosus, Lasius niger, Lasius umbratus, Monomorium pharaonis, Paravespula 

spp. and Tetramoiium caespitum. 
30 From the order of the Anoplura, for example, Pediculus humanus capitis, Pediculus 

humanus corporis and Phthirus pubis. 
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From the order of the Hetmjpt^ra, for example, Cimex hemiptmis, Cimex 
lectularius, Rhodinus prolixus and Triatoma infestans. 

In the field of household insecticides, they are used alone or in combination with 
S other suitable active compounds, such as phosphoric acid esters, carbamates, 
pyrethroids, growth regulators or active con^unds from Gther known classes of 
insecticides. 

They are used as aerosols, pressuie-finee spray products, for example punqp and 
10 atomizer sprays, automatic fogging systems, foggers, foams, gels, evq>oratQr 
products witfi evaporator tablets made of cellulose or polymer, liquid eviqxirators, gel 
and membrane evapoiators, propell^-driven evaporators, energy-free, or passive 
evqxiration systems, modi pq[>er5, moth bags and moth gels, as granules or dusts, in 
baits for spreading or in bait staticms. 

IS 

The preparation and use of the substances acceding to the invention is shown in the 
examples below. 
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Preparation Examples 
Example 1 




Process (A) 

2K4-BiomophenyI)-S-(2,6K&flu€mq[^)1)-3,4-dihy^ (8.40 
10 0.025 mol), his(pinacolato)diboron (7.60 g, 0.03 molX potassium acetate (7.40 g, 
0.075 mol), Pda2[dppf| (0J6g, 75mmoI) and dimethylacetamide (ISO ml) aie 
stined at 80X for 3 h. The reaction mixture is cooled to n>om temperature. N-(5- 
Bn>mo-2-pyrim]dinyl>-N-ethyl-N-pn>pylamine (6.30 g, 0.026 molX Pddzldppf] 
(0.56 g, 75 mmol) and 2 M aqueous sodium ciutonate solution (75 ml) are then 
15 added, and the mixture is stiired at 80^ for 16 h. The reaction mixture is cooled to 
loom temperature, diluted with wato- and filtered off with suction through Celite. 
The filter cake is washed with ethji acetate. The organic phase is washed with water, 
dried over sodium sulphate and filtered. Florisil (60 g) is added, and the solvent is 
removed under reduced pressure. The crude product is purified by silica gel 
20 chromatography (mobile phasie: n-hexane/ethyl acetate, 4:1, v/v). 

This gives 5.10 g (57% of theory) of N-(5-{4-[5-(2,6-difluQrophenyl>3,4-dihydro- 
2H-pynol-2-yl]phcnyl}-2-pyriniidinyl)-N-^yI-N-prop^an^ 

25 HPLC: log P (pH 2.3) = 3.57 (purity: 99%) 
m.p. 88-89*t: 
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Example 2 




5 Process f A) 

4-[5K2,6-I>ifluon)phOTyl)-3,4-dihydio-2H-py^ 

onate (10.10 g, O.QZSmol), tris(pinacolato)diboron (7.60 g, 0.03 mol), potassium 
acetate (7.40 g, 0.07S mol), PdQzIdppf] (O.S6gt 75 minol) and dimediylacetamide 

10 (ISO ml) aie stined at 80X for 3h. The reaction mixture is cooled to room 
temperature. 2-Bromo-S-trifluoromethylpyridine (4.72 g, 0.026 mol), FdQzEdppf] 
(0.S6 , 75 mmol) and 2 M aqueous sodium cartxmate solution (75 ml) are then added, 
and the mixture is stined at SO'^C for 16 h. The reaction mixture is cooled to room 
temperature and diluted with water, and the precipitate is filtered off with suction. 

15 This solid residue is taken up in ethyl acetate, washed with wato*, dried over sodium 
sulphate and filtered. Florisil (60 g) is added, and die solvent is removed under 
reduced pressure. The crude imxhict is purified by silica gel chromatography (mobile 
phase: n-hexane/eth^ acetate, 4:1, v/v). 

20 This gives 7.10 g (71% of theory) of 2-{4-[S-(2,6-difluorophenyl)-3,4-dihydro-2H- 
pynPol-2*yl]phenyl }-5-(trifluoromethyl)pyridir». 

HPLC: log P (pH 23) = 3.25 (purity: 97.90%) 
m.p. 125*^: 

25 
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Process (B) 

5 

5K2,6-Difluoioi*cnyl>2-[4-(4.4^^-tctiamcth^-13,2^^ 

3,4-dihydn>-2H-pynoIe (0.96 g« 2.S0inmol) is initially charged in dimethoxyethane 
(15 ml). 5-Bn>mo-2-(2^.2-trifluoroethoxy)pyrimidinc (0.71 g, 2.7SnimolX 
PdCl2[dppfl (56 mg, 0.07S mmol) and aqueous saturated sodium cartxmate solution 

10 (3.75 ml) are added successively, and the reaction mixture is heated at SO^'C for 
16 hours. After cooling to room traiperature, wat^ and ethyl acetate are added to the 
reaction mixture. The organic phase is separated off and dried ovct sodium sulidiate^ 
filtoed and concentrated under reduced pressure. The crude product is purified by 
silica gel chromatography (mobile phase: n*hexane/ethyl acetate 9:1-^ 3:1, in each 

IS case v/v). 

This gives 0.71 g (64% of dieory) of S-{4-[S-(2,6-difluorophenyl)-3,4^ydro-2H. 
pynol-2-yl]phenyl )*2-(2.2,2-trifluorethoxy)pyriinidine. 

20 HPLC: log P (pH 2.3) = 2.88 (purity: 98%) 
HLp. 112.114*^0 

The compounds listed in the table below can be prepared analogously using one of 
the processes (A)» (B), (C) (D). 

25 
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No. 


Structure 


nup* 

CQ 


logP(pH23) 


44 


[a] ; s +38.6 (c = 0 39. methaiiol) 


132 




45 




126 


3.77 


46 






2J0 


47 




110-112 


2.94 


48 




174 


1.19 


49 




149 


1.26 


50 




173 


1.85 


51 




152-155 


2.07 


52 




Oil 


1.60 


53 




123-127 


1.66 
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No. 


Structure 




logP(pH2J) 


90 








91 




122-126 


2.79 


92 






4.00 


93 






338 


94 






3.28 


95 






3.85 


96 






1.04 


(¥7 

y / 






2.10 










99 






4.94 
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No. 


Structure 


CC) 


logP(pH2J) 


109 






1.65 


110 






3.07 


111 






L49 


112 






1.65 


113 






1.30 


114 






1.28 


115 






2.29 


116 






3.88 


117 






2.70 


118 






1.55 
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No. 


Structure 




logP(pH23) 


129 






2.29 


130 






1.98 


131 






1.69 


132 






3.00 


133 






2.30 


134 






5,78 


135 






2.13 


136 






4 83 


137 






3 03 


138 






1.39 
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No. 


Structure 


in.p. 

TO 


logP(pH2J) 


146 






3.78 


147 






1.48 


148 






1.49 


149 






3.95 


ISO 






3.28 


151 






2.40 


152 






1.92 


153 






3.10 


154 






2.90 


155 






2.02 
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No. 


Stracbure 


II1»P» 

TO 


iogP(pH23) 


193 






1.26 


194 








195 






1.16 


196 






2.28 


197 






2.88 


198 






3.67 


199 






3.21 


200 






2.74 


201 






0.90 


202 






1.24 
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Prenaratioii of starttp g wmt ^i4« k of the form ula flPQ) 
Example m-l 




l^Dibfomc^yridine (50.00 g, 0.21 mol) and morpholine (38.62 g, 0.44 mmol) in 
toluene (300 ml) are heated at reflux for 24 hours. After cooling, the reaction mixture 
is concentrated and the residue iis taken up in dSchloromethane. The organic solution 
is washed with water, dried over magnesium sul(diate, filtered and concentrated. The 
cru(fe product is purified by silica gel chromatography (mohUe phase: 
cyclohexane/ethyl acetate 10:1, v/v). 

This ^ves 23.65 g (46% of theory) of 4-(5-bromo-2-pyridinyl)morpholine. 
HPLC: log P (pH 2.3) = 1.63 (purity: 100%) 
m.p. 65-68*t; 

Example ffl-2 




Mxidsx argon, sodium hydride (0.75 g, 18.64 mmol) is initially charged in DMF 
(50 ml) at lO^'C, and 2,2^-trifluoroethanol (1.71 g, 17.09 mmol) is added dropwise. 
The reaction mixture is then stirred at lO^'C for another hour. 2,5-Dihromopyridine 
(3.68 g, 15.53 mmol) is added a little at a time, and the reaction mixture is stirred at 
room temp^ure for another 16 hours. Water is added carefully, and the reaction 
mixture is extracted with ethyl acetate. The organic phase is dried over magnesium 
sulphate, filtered and concentrated. 



.97. 



This gives 3.15 g (69% of theory) of 5-bromo-2-(2.2^-trifliioioelhoxy)pyridine. 
HPLC: log P (pH 23) = 3.48 (purity: 87%) 

5 Example III-3 




N-Ethyl-N-propylanune (4.80 g, 0.05 mol) is initially charged in ac^onitrile 
10 (200 ml). After additimi of potassium carbonate (7.60 g, 0.055 mol), the reaction 
mixture is stirred at room temperature for another hour. 5-Bronx>-2-chloropyriinidine 
(9.67 g, 0.055 mol) is added, and the reaction mixture is stirred at reflux for anotho* 
16 hours. After cooling, the reaction mixture is stirred into water (500 ml) and then 
extracted with ethyl acetate (2 x 300 ml). The organic phase is dried ovot sodium 
IS sulphate, fihmd and concentrated 

This gives 12.20 g (99% of theory) of N-(5-bromo-2-pyrimidinyl)-N-ediyl-N-propyl- 
amine. 

HPLC: log P (pH 2.3) =4.38 (purity: 95%) 

20 

Example in-4 

25 In an autoclave, N J4-dimethy]amine hydrochloride (2.04 g, 25 mmol), potassium 
carbonate (6.91 g, 50 mmol), 5-bromo-2-chloropyrimidine (4.35 g, 22.50 nunol) and 
toluene (25 ml) are heated at llOX (bath temp^ture) for 20 hours. Ethyl acetate 
(50 ml) is added to the reaction mixture, and the organic frfiase is then washed with 
water (2 x SO ml), dried over sodium sulphate, filtmd and concentrated. 
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This gives 4.01 g (72% of theoiy) of NK5.hromo-2.pyriimdin3^)-NJI- 
dimethylamine. 

HPLC: log P (pH 2.3) = 2.20 (purity: 91%) 
5 m.p. 68-69^0 

Example pi>5 




10 

Morpholine (1.44 g, 16.S mmol) is initially charged in acetonitrile (70 ml). Potassium 
cartx>nate (2.30 g, 16.5 mmol) is added, and the reaction mixture is stirred at room 
temperature for another hour. S-Bn)mo-2-chloropyrimidine (2.90 g, 15.0 mmol) is 
added, and the reaction mixture is stirred at reflux for another 16 hours. After 
IS cooling, the reaction mixture is stirred into wat^ (100 ml) and then extracted with 
ethyl acetate (2 x 50 ml). The organic jdiase is dried over sodium sulphate, filtered 
and concentrated. 

This gives 2.9S g (81% of thec^) of 4-(S-hromo-2-pyrimidinyl)morpholine. 
20 HPLC: log P(pH 2.3) = 2.15 (purity: 92%) 
m.p. 90*^C 

Fxample 111-6 




5-Bromo-2-(l-piperazinyl)pyrimidine (1.43 g, 5.90 nunol) and tri^ylamine (1 ml) 
are suspended in ediyl acetate (30 ml). At lO't:, pivaloyl chloride (0.8 ml, 6.5 mmol) 
is added dropwise, and the reacti<m mixture is stirred at room temperature for another 
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16 hours and then admixed successively with ethyl acetate and wat^. The organic 
phase is washed witfi saturated aqueous sodium chloride solution^ dried over sodium 
sulphate, filtered and concentrated 

5 Tliis gives 1.47 g (76% of theory) of l-(tert-butylcari)onyl>4-(S-bromo-2- 
pyrimidinyl)pipeiazine. 

HPLC: log P(pH 23) = 2.86 (purity: 99%) 
HLp. 166-172^C 

10 Example 1II-7 




Isopropanol (25 ml) is initially charge and sodium hydride (0.50 g, 60%» 
IS 16.5 mmol) is then added a little at a dme under an atmosphere of argon, and the 
reaction mixture is stirred at 60X for another 30 minutes. 5-Bix>mo-2- 
chloropyrimidine (2.90 g, 15.0 mmol) is then added, and the reaction mixture is 
stirred at reflux for another 16 hours. After cooling, the reaction mixture is stirred 
into walCT (75 ml) and then extracted with ethyl acetate (2 x 75 ml). Hie organic 
20 phase is dried ov^ sodium sulphate, filtered and concentrated. The crude product is 
purified by silica gel chromatography (mobile phase: n-hexane/ethyl acetate 9:1, v/v). 

This gives 2.10 g (65% of theory) of 5-bromo-2-pyrimidinyl isopropyl eth^. 
HPLC: log P (pH 23) = 2.39 (purity: 99%) 

25 

Example ni-8 
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Sodium 2-propanetfuolate (1.62 g, 16.5 mmol) is initially charged in DMF (40 ml). 
At room temperature, S-bromo-2-chloropyrimidine (2.90 g, IS.O mmol) is added, and 
the reaction mixture is stirred at room temperature for another 16 hours. The reaction 
5 mixture is then stirred into water (100 ml) and extracted with ethyl acetate 
(2x75 ml). The organic phase is washed with saturated sodium chloride solution* 
dried over sodium sulphate, filtered and concentrated. The crude product is purified 
by silica gel chromatogn^y (mobile phase: n-hexane/ethyl acetate 20:1, v/v). 

10 This gives 0.40 g (1 1% of theory) of 5-bromo-2-pyrimidinyl isopropyl sulfide. 
HPLC: log P (pH 2.3) = 334 (purity: 100%) 

Example in-9 




In an autoclave, 3,6-dichloropyridazine (335 g, 22.5 nunol),' potassium carbonate 
(3.45 g, 25.0 nmiol), pyrrolidine (1.78 g, 25.0 mmol) and tolurae (25 ml) are heated 
at 1 lOX (bath temperature) for 20 hours. The toluene is then removed under reduced 
20 inessure, the crude product is admixed with wat^ and the product is then filtered off 
with suction. 

This gives 3.57 g (86% of theory) of 3-chlon>-6-(l-pynolidinyl)pyridazine. 
m.p. 129-131**C 

25 

Example in>10 
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In an autoclave, 3,6-dichloiopyridazine (335 g, 22.5 mmol), potassium caibonate 
(3.45 g, 25.0 nunol). NJ4-diethylamine (1.83 g, 25.0 mmol) and toluene (25 nal) are 
heated at IIDX (bath tenqpcraturc) for 20 hours. Wato* (50 ml) and ethyl acetate 
(25 ml) are added to the reaction mixture, and the phases are separated. The aqueous 
5 phase is le-extracted with ethyl acetate (25 ml), and the combined organic phases are 
dried over sodium suliriiate and filtoed. Florisil (10 g) is added to the filtrate, and the 
mixture is concentrated. The crude product is purified by silica g^l chromatography 
(mobile phase: n-hexane/^yl acetate 3: 1, v/v). 

10 This gives 1.25 g (30% of theory) of N-(6-chl(HO-3-pyridazinyl)-NJ^-diethylamine. 
HPLC: log P (pH 2.3) = OJl (purity: 97%) 
m.p. 42-46X 

Example ni-ll 

15 




In an autoclave, 3,6-dichloropyridazine (3.35 g, 22.5 mmol), potassium carbonate 
(3.45 g, 25.0 mmol), N-methyl-N-ethylamine (1.48 g, 25.0nunol) and toluene 

20 (25 ml) are heated at 1 lOX (bath temperature) for 20 hours. Water (50 ml) and ethyl 
acetate (50 ml) are added to the reaction mixture, and the phases are separated. The 
aqueous phase is re-extracted with ethyl acetate (25 ml), and the combined organic 
phases are dried over sodium sulphate and filtered. Florisil (10 g) is added to the 
filtrate, and the mixture is concentrated. The crude product is purified by silica gel 

25 chromatography (molrile phase: n-hexane/ediyl acetate 4: 1 , v/v). 

This gives 2.50 g (65% of theory) of N-(6-chloro-3-pyridazinyI)-N-ethyl-N-methyl- 
amine. 

m.p. 61-63X 

30 
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Pvamplem-12 




5 NJ^-Diptopylamine (2.53 g, 2S.0inmol) and potassium caibonate (3.45 g, 
25.0 mmol) are suqimded in DMF (50 ml) and stined for anodier 30 minutes. 3,6- 
Didiloropyridazine (3.35 g, 22.5 mmol) is added, and the reaction mixture is stirred 
at 1 lO^C for another 16 hours. DMF is rraioved under reduced i»essure and water 
(50 ml) and ediyl acetate (50 ml) are added to the residue. The organic phase is dried 

10 over sodium suljdiate and fih^ed. Florisil (10 g) is added to the filtrate, and ttfae 
mixture is concentrated. The crude product is purified by silica gel chromatography 
(mobile phase: n-hexane/etfayl acetate 9:1-^4:1, in each case vAr). 

This gives 1.10 g (30% of theory) of N-{6-cUoro-3-pyridazinyl)-NJ«I-dipropylanune. 
15 HPLC: log P(pH 2.3) =1.82 (purity: 99%) 
m.p. 64-66'*C 

Example III-13 . 




B&xzy\ piperazine-^N-carboxyiate (2.20 g, 0.01 mol) is initially charged in acetonitrile 
(50 ml). Potassium carbonate (1.38 g, 0.01 mol) is added, and the reaction mixture is 
stirred at room temperature for another 30 minutes. 3,6-Dichloropyrida^e (1.49 g, 
25 0.01 mol) is added, and the reaction mixture is stirred at lOO^C for another 16 hours. 
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10 



15 
20 



Afker cooling to room tmipeiatiJie, flie reaction mixture is stirred into water ( 1 00 ml). 
The product is fihered off with suction. 

This gives 1.95 g (58% of Aeory) of ben^ 4-(6-chloro-3-pyridazinyl)-l-pipeFaziner 
carboxyiate. 

HPLC: log P(pH 2.3) = 2.36 (purity: 95%) 
m.p. 124-125X 

Example m-14 



Sodium hydride (0.80 g, 60%, 0,02 mol) is suspended in DMF (40 ml). Under a 
stream of argon, 2-pyrrolidone (L70g, 0.02 mol) is added dropwise at lOX. The 
reaction mixture is allowed to warm to room temperature, 3,6-dichloropyridazine 
(2.23 g, 0.015 mol) is added and the reaction mixture is stirred at room temperature 
16 hours. The reaction mixture is then stirred into water (300 ml) and extracted with 
etih^ acetate (200 ml). The organic phase is washed with saturated aqueous sodium 
chloride solution, dried over sodium sulphate, filtered and concentrated. The oude 
productc is purified by silica gel chromatognq)hy (mobile phase: n-hexane/eth^ 
acetate 1 :l->3:7, in each case v/v). 

This gives 0.68 g (1 7% of theory) of l-(6-chlon>-3-pyridazinyl)-2-pynolidinone. 
HPLC: log P (pH 2.3) = 1 .09 (purity: 75%) 

Example ni-l 5 
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3,6-Dichloipyridazine (11.20 g, 0.075 mol), cyclohexylamine (25,70 ml, 0.225 mol) 
and wato* (37^ ml) are initially charged At room temperature, concentrated 
hydrochloric acid (LS ml, 37% strength) is added, and the reaction mixture is stirred 
at lOO^C (bath temperature) for another 20 hours. After cooling, saturated aqueous 
S sodium bicarbonate solution is added (30 ml). Hie precipitate is filtoed off with 
suction and washed repeatedly with wator. 

This gives 12.30 g (78% of theory) of N-(6^1on>-3-pyridaanyl)-N- 
cyclohexylamine. 
10 HPLC: log P(pH 2.3) = 0.95 (purity: 99%) 
m.p. 161-163X 

Example 111-16 



In an autoclave, 3,6-dichloropyrida2ine (25.0 g, 0.17 mol), methylamine (39.0 g, 40% 
strength solution in water, 0.50 mol), water (50 ml) and concentrated hydrochloric 
acid (3.4 ml, 37% strength) are heated at lOOX (bath temperature) for 20 hours. 
20 After cooling, the precipitate is filtered off with suction and washed repeatedly with 
saturated aqueous sodium bicartionate solution. 

This gives 20.95 g (78% of theory) of N-(6-chloro-3-pyridazinyl)-N-methylainine. 
m.p. 194-196X 
25 GC/MS: index 1472 (purity: 100%); M* = 143/145 



15 
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Examplcni-17 




5 NK6-CWon>-3-pyrida2inyl)-N-methylaminc (1,08 g, 0.0075 mol) and triethylamine 
(L4 nol, 0.01 mol) are initially chaiged in eth^ acetate (50 ml). At 60I^C^ pivaloyl 
diloride (1.23 ml, 0.01 mol) is added dropwise, and the reaction mixture is stirred at 
60X for another 16 houis. After cooling, the reaction mixture is washed with water 
and the oiganic phase is dried over sodium sulf^ate, filtered and concentrated. 

10 

This gives 1^1 g (71% of theory) of N-(6-chlon>-3-pyridazinyl)-N-methyl-N-2,2- 
tiimethylpropanamide. 

HPLC: log P(pH 23) =1.69 (purity: 95%) 
m.p. 84.87X 

15 

Example in>18 




20 Isopropanol (60 ml) is initially charged, and under a stream of argon, sodium hydride 
(1.0 g, 80%, 0.033 mol) is added a little at a time at room tempnature, and the 
mixture is then stirred at 60X for 30 minutes. At room temperature, 3,6- 
dichloropyridazine (4.50 g, 0.03 mol) is added, and the reaction mixture is stirred at 
reflux for 48 hours. The reaction mixture is stirred into water (100 ml) and extracted 

25 with ethyl acetate (2 x 100 ml). The organic phase is dried over sodium sulphate, 
filtered and concentrated. The crude product is purified by silica gel chromatography 
(mobile phase: n-hexane/ethyl acetate 9:1, v/v). 
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This gives 1.8S g (36% of tfieoiy) of 3-chIoro-6-isopropoxypyridazine. 
HPLC: log P (pH 2.3) = 1.94 (purity: 98%) 
m.p. 83-85'C 

S P.xflni plftm-19 



Trifluoioetbanol (2S.0g, O^mol) is initially charged in ac^onitrile (200 ml). 
10 Potassium caii)onate (6.90 g, 0.05 mol) is added, and the reaction mixture is stiired at 
loom totnpeiature for anoth^ hour. 3,6-Dichloropyridazine (11.20 g, 0.075 mol) is 
added, and the reaction mixture is then stirred at reflux for 16 hours. The reaction 
mixture is stirred in water (500 ml) and extracted with eth^ acetate (2 x 300 ml). The 
organic phase is dried over sodium sulphate, filtered and concentrated. 



15 



20 



This gives 12.38 g (68% of theory) of 3-ch]oro-6<2;Z,2-trifluoroethoxy)pyridazine. 
HPLC: log P (pH 23) = 2.05 (purity: 88%) 



Example 111-20 

CH3 



Sodium 2-pn>panethiolate (1.62 g, 16.5 mmol) is initially charged in DMF (30 ml). 
At room temperature, a solution of 3,6-dichIoropyridazine (2.20 g, 15.0 mmol) in 
25 DMF (10 ml) is added The reaction mixture is stirred at room temperature for 
another 16 hours, stirred into water (100 ml) and then extracted with ethyl acetate 
(2x75 ml). The organic phase is washed with saturated sodium chloride solution 
(2 X 75 ml), dried over sodium sulphate, filtered and concentrated The crude product 
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is purified by silica gel chromatography (mobile phase: n-^texane/eth^ acetate 9:1, 
v/v). 

This gives 1 .40 g (50% of theory) of 6-chloro-3-pyridazinyl isopropyl sulphide. 
5 HPLC: log P (pH 2.3) = 2.34 (purity: 100%) 
m.p. 90-91^C 

F.yflmp1^m-21 




6-Chloio-3-pyridaziii^ isopropyl sulphide (1.90 g, 0.01 mol) is initiaUy charged in 
dichloromediane (100 ml). At room temperature, 3-chloroperoxybenzoic add 
(5.06 g, 0.022 mol) is added a little at a time. The reaction mixture is stirred at room 

15 temperature for anotfaor 16 hours and the precipitate is filtered off with suction and 
discarded. The filtrate is washed successively with aqueous sodium dithionite 
solution, saturated aqueous sodium bicaxbonate solution (2x50 ml) and water 
(1 X 50 ml), dried over sodium sulphate, filtered and concentrated. 
This gives 1.93 g (76% of theory) of 6-chloro-3-pyridazinyl isopropyl sulphone. 

20 HPLC: log P (pH 2.3) = 1 .20 (purity: 88%) 
m.p. 122-124«C 

Rxample TUJ^J. 




3-Anaino-6-diloropyridazine (3.20 g, 0.025 mmol) is suspended in dichlorometfaane 
(100 ml). At room tmiperature, triediylamine (4.20 ml, 0.025 mol) and 
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trifluoromethanesulphonic anhydride (4.20 ml, O.OZSmol) aie successively added 
dropwise. The reaction mixture is stined at room tempmture for anc^her h(Nir» 
washed successively with saturated aqueous sodium bicaibonate solution (3 x 50 ml) 
and saturated aqueous sodium chloride solution (IxSOml), dried over sodium 
5 sulphate. filta:ed and concentrated The crude product is purified by silica gel 
chromatography (mobile phase: n-hexane/ethyl acetate 3:1-K):1, in each case v/v). 

This gives 2.51 g (38% of theory) of N-(6-chlon>-3-pyridaztn^K^fluora)methane- 
sulphonamide. 

10 

HPLC: log P (pH 2.3) = 1.56 (purity: 99%) 
Example ni-23 



15 




NK6-CMoro-3-pyridazinylXtrifluoro)methanesulphonamide (1.20 g, 4.6nunQl) is 
initially charged in acetonitrile (40 ml). At room temp^ature, potassium caibonate 
(0.95 g, 6.7 mmol) is added, and the mixture is stined for anoth^ 30 minutes. At 

20 room tempoature, iodomethaiie (0.42 ml, 6.7 mmol) is then added dropwise, and the 
reaction mixture is stined at 40^ for another 16 hours. The reaction mixture is 
stined into wat^ (50 ml) and the precipitate is filtered off with suction and washed 
with eth^ acetate (2x50 ml). Hie combined organic phases are washed with 
saturated aqueous sodium chloride solution (1 x SO ml), dried over sodium suljrfiate, 

25 fUtmd and concentrated. The crude product is purified by silica gel chromatography 
(mobile phase: n-hexane^ethyl acetate 4:1, v/v). 

This gives 0.68 g (54% of theory) of N-(6-chlon>-3-pyridazinyl)(trifluon>)-N*methyl- 
methanesulphonamide. 



OA 02430683 2003-06-02 



CA 02430683 2003-06-02 

Le A 34 776-Poreign Countries 



-109- 

HPLC: log P (pH 23) = 2.i8 (purity: 100%) 

The stated logP values were detomined in accordance with EEC Directive 79/831 
Annex V^S by HPLC (High Pofonnance Liquid Chromatography) using a 
leversed-irfiase colunm (C 18). Tnnperataie: 43t:. 

Mobile phases for detranination in the acidic range: 0.1% aqueous phosphoric acid» 
acetonitrile; linear gradient from 10% acetonitrile to 90% acetonitrile. 

Calibration was carried out using unbranched alkan-2-ones (having 3 to 16 carbon 
atoms) with known log? values (determination of the logP values by the retention 
times using linear interpolation between two successive alkanones). 

The lambda max values were determined in the maxima of the chromatographic 
signals using the UV spectra from 200 nm to 400 nm. 
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Usc eicamplcs 
Heliothis yirescens test 

Solvent 30 paits by weigfit of dimeth^fonnamide 

Emidsifi^ 1 pan by weight of alkylaiylpolyglycoletha- 

To produce a suitable preparation of active compound, 1 part by wd^t of active 
compound is mixed with the stated amounts of solvent and emulsifier, and the 
concentrate is diluted with emulsifier-containing wat^ to the desiied concmtration. 

Soya bean shoots (Glycine max) arc treated by being dipped into the preparation of 
active compound of the desired concentration and are populated with Heliothis 
virescens caterpillars whilst the leaves are still moist 

After the desired p^od of time, the kill in % is determined. 100% means that all 
caterpillars have been killed; 0% means that none of the caterpillars have been killed. 

Active compounds, active compound concmtrations and test results are shown in the 
table below. 
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TableA 

Plant-damaging insects 
Hdio this virescens test 



Active compounds 


Active compound 
concentration in ppm 


KiUrate 
in%afte7<^ 










inn 






V 


40 


100 








40 


100 








soo 


100 








40 


100 


6^ 






SOO 


100 



5 
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Examplc B 



Phaedon larvae test 



S Solvent: 30 paitsby weight of dimethylformamide 

Emulsifi^. 1 pait by wdght of alkylaiyl polyglycol ether 

To produce a suitable piiqiaiation of active conqx>und, 1 part by weight of active 
compound is mixed with the stated amounts of solvent and emulsifi^, and die 
10 concentrate is diluted with emulsifier-containing water to the desired concentration. 

Cabbage leaves (Brassica oloacea) are treated by being dipped into the preparation 
of acdve compound of the desired concentration and are populated with larvae of the 
mustard beede ^aedcm cochleariae) whilst the leaves are still moist 

15 

After the desired period of time, the kill in % is detennined. 100% means that all 
beetle larvae have been killed; 0% means that none of the beetle larvae have been 
kiUed. 

20 Active compounds, active compound concentrations and test results are shown in the 
table below. 
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TableB 
Plant-damaging insects 
Phaedon larvae test 



Active compounds 


Active compound 

coTir!^ntrnfinn in 

ppm 


Kill rate 
in % afia 7^ 


or 


-TV 




1 AAA 
lUUU 


inn 








lOQO 


IfJU 








1000 


100 








iooo 


100 






CHs 


1000 


100 






/Ha 
CH, 


1000 


ioo 


6^ 






1000 


100 
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Example C 

Spodoptera exigua test 

Solvent: 30 parts by wei^t of dim^ylfonnainide 

Emulsificn 1 partby weight of alkylaiyipolyglycol ether 

To pnxhice a suitable preparation of ac&vc compound, 1 part by weight of active 
compound is mixed witfi the stated amounts of solvent and emulsifi^, and the 
concentrate is diluted with emulsifi^-containing water to the desired concentration. 

Cabbage leaves (Brassica ol^acea) are treated by being dipped into the preparation 
of acdve compound of the desired ccmcentration and are populated with army worm 
(Spodoptera exigua) caterpillars whilst the leaves are still moist 

Afto- the desired period of time, the kill in % is detemiined. 100% means that all 
caterpillars have been killed; 0% means that none of the catopillars have been killed. 

Active compounds, acdve compound concentrations and test results are shown in the 
table below. 
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TabieC 
Plant-damaging insects 
Spodoptera exigua test 



Active compounds 


Active cranpound 
conceniiiuion in 
ppm 


KUlrate 

HI yo allCT / 










SOO 


100 








r-cH» 


500 


100 


6^ 








1000 


100 
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Example D 

Spodoptera frugiperda test 

S Solvent: 30 parts by wei^t of dimethylformamide 

Emulsifi^ 1 paitby weight of alkylarylpolyglycol ether 

To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with die stated amounts of solvent and CTiulsifier, and the 
10 concCTtrate is diluted with emulsifier-containing wat^ to the desired OHicaitration. 

Cabbage leaves (Brassica oleracea) are treated by being dipped into the preparation 
g{ active compound of the desired concentration and are populated with army worm 
(Spodoptera frugiperda) caterpillars whilst die leaves are still moist 

15 

After the desired praod of time, die kill in % is determined. 100% means that all 
caterpillars have been killed; 0% means thai mme of the cat^illars have been killed. 

Active compounds, active compound concentrations and test results are shown in the 
20 table below. 
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TableD 
Plant-damaging insects 
Spodoptera fnigiperda test 



Active conqxKinds 



Active confound 
concentratioD in 
ppm 



Kill rate 
in%afte7^ 



1000 



100 



1000 



100 




1000 



100 




1000 



100 




1000 



100 




500 



100 



500 



100 



500 



500 



100 



100 
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Active compounds 


Active compound 
concentrati(ni in 
ppm 


Kin rate 
in % aftCT T** 




1000 


100 




1000 


100 




1000 


100 




1000 


100 




1000 


100 
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TetranydiustestCOPiesistant/diptieatrora . 

Solvent: 30 paits by weight of dimelhylfonnamide 

Emulsifier. 1 part by weight of alkylarji polyglycol ethor 

To produce a suitable preparation of active compound, 1 part by wdght of active 
conqpound is mixed with the stated amounts of solvent and emul»fia, apd the 
concentrate is diluted with emulsifier-containing water to the desired concentration. 

Bean plants (Phaseolus vulgaris) which are heavily infested by all stages of die 
greenhouse red spider mite (tetranychus urticae) are dipped into a preparation of 
active compound of the desired concentration. 

After the desired period of time, the effect in % is determined. 100% means that all 
spider mites have been killed; 0% means that none of the spider mites have been 
killed. 

Active compounds, active compound concentrations and test results are shown in the 
table below 



CA 02430683 2003-06-02 

Le A 34 776-PoreiBn Countrieg 



-120- 

TableE 
Plant-damaging mites 
Tetranychus test (OP-rcsistant/dip treatment) 



Active compounds 



Active compound 
concentraticm in ppm 



Kill rate 
in%afta-7<) 




100 



98 




100 



98 




100 



98 



100 



98 




100 



98 




100 



98 




100 



98 



100 



98 




100 



98 
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Example P 

Diabrotica balteata test (\arwa& in soil) 

Critical concentration test / soil insects - treatment of transgenic plants 

5 

Solvent 7 parts by weight of dimeth^formamide 

Emulsifien 1 part by weig^it of alk^aiyl polyglycol ether 

To produce a suitable preparation oif active conqx>und, 1 pait by wei^t of active 
10 compound is mixed with the stated amount of solvent, the stated anKnmt of 
emulsifier is added and the concentrate is diluted with water to the desired 
concentration. 

The preparation of active compound is poured onto the soil. Here, the concentration 
IS of the active compound in the preparation is virtually inunaterial, only the amount by 
weight of active compound p^ volume unit of soil, which is stated in ppm (mg/I), 
matters. The soil is filled into 0.2S 1 pots, and tiiese are allowed to stand at 20X. 

Immediately after the preparation, 5 pregerminated maize ccmis of the cultivar 
20 YIELD GUARD (trade maik of Monsanto Comp., USA) are placed into each poL 
After 2 days, the conesponding test insects are placed into the treated soil. Aftar a 
further 7 days, the efficacy of the active compound is ctetmnined by counting the 
numbo* of maize plants that have em^ed (1 plant = 20% activity). 

25 
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ExampleG 

Hdiothis virescens test (treatment of transgenic plants) 

S Solvent' 7 parts by wei^t of diniethylfonnaniide 

Emulsifien 1 part by wei^t of all^Iaiyl polyglycol ether 

To produce a suitable preparation of active compound, 1 part by wd^t of active 
conqpound is mixed with the stated amount of solvent and the stated amount of 
10 emulsifier, and the concentrate is diluted with water to the desired concentration. 

Soya bean shoots (Glycine max) of the cuhivar Roundup Ready (trade mark of 
Monsanto Comp. USA) are treated by being dipped into the preparation of active 
compound of the desired concentration and populated with the tobacco bi^ttwoim 
IS catopillar Heliothis virescens whilst the leaves are still moist 

Aftor the desired period of time, the kill in % is determined. 100% means that all 
caterpiUars have been killed; 0% means that none of die caterpillars have been killed 
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1 . A'-Pynolines of the fonnula Q) 




in which 

R' represents halogen or methyl, 

R' represents hydrogen or halogen. 

represents halogen, represents in each case optionally substituted 
alkyl, alkoxy or alkylthio, 

m represents 0, 1,2, 3 or 4, 

Q represents one of the groupings below 




represents in each case optionally substituted alkyl, alkenyl, alkoxy. 
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alkenyloxy; lepresents pentaflucwothio, -S(0)pR^ -NR^R*, -CX>R^ 
-C02R^ -CONR'k"^ -N(R" *)COR*^ or ^(R* ^N^R^^ or represents 
in each case optionally substituted cycloalkyl, cycloalkylalk^, aiyl, 
aiylalk]^, saturated or unsaturated heteiocycl^ or hetmcyclylalkyU 

R^ furthermore rqvesents -CH=NOH, fonn^; represents in each case 
optionally substituted cycloalkyloxy or cycloalkylalkoxy, 

R' represents halogen, cyano, fonnyl» nitro, trialkylsilyl; r^tresents in 
each case optionally substituted alkyi, alkenyl, alkoxy, alken^oxy; 
represents pentafluorothio, -S(0)pR^ -NR^R^, -COR^ -CC)2R^ 
^NR^^^ -N(R")CX)R^^ or <:(R* ^N-OR^^ or represents in each 
case optionally substitute^ cycloalkyl, cycloalk)1alk)i, aiyl, arylalkyl, 
saturated or unsaturated heterocyclyl or hetax>cyclylalkyl, 

p rqnesents 0, 1 or 2, 

n . lefHnesents 0, 1. 2 or 3, whm the substituents R^ can be identical or 
diffioent if n rqnesents 2 or 3, 

r rqxresents 0, 1 or 2, whm the substituents R^ can be identical or 
different if r represents 2, 

R* represents in each case optionally substituted alkyl, cycloalkyl, aryl or 
arylalkyl. 

R^ and R^ independently of one another represent hydrogen, -S02R^ -COR^ 
-C02R^, represent in each case optionally substituted alkyl« alkenyl, 
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, saturated or unsaturated 
het^ocyclyl or het^nocyclylaikyl. 
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and fiuthennore togetfier represent in each case optionally substituted 
alkenylene or allcylene, whoe the all^lene chain may in each case be 
interrupted by -0-, -S- or -NR*\ 

and R' fiiithennoie together represent in each case optionally substituted 
alkylene» whoe the alkylene chain is interrupted dther by OO or by 
C=NO-alkyl, 

r' and R'° independently of one anotlw represent hydrogen, -SOiR^, 
represent in each case optionally substituted alkyl, alkenyl, cycloalkyl, 
cycloalkylalkyl, aryl» arylalkyl» saturated or unsaturated heterocyclyl or 
heterocyclylalkyl, 

R' and R'^ furthermore together represent optionally substituted alkylene, 
where the alkylene chain may in each case be interrupted by -S- 
, or-NR"-, 

R^* and R^^ independently of one anotho* represoit hydrogen, represent in 
each case optionally substituted alkyl, cycloalkyl, cycloalkylalkyl, aryl 
orarylalkyU 

R" and R^^ furthermore togetho* represoit in each case optionally substituted 
alkylene or alkenylene, 

R^^ and R^^ independently of one another represent hydrogen, represent in 
each case optionally substituted all^l or alkenyl, 

R^' rqnesents hydrogen, -SO^R^, -COR^ or -C02R^ represents in each 
case (^tionaUy substituted alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, 
ai^, arylalkyl, saturated or unsaturated heterocyclyl or 
hetoocyclylalk^. 
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2. A^-Pyrrolines of the formula (I) according to Claim 1, in which 

lepresmts hydrog^, halogen, cyano, fonn^, nitio, trialk^il^; 
represents in each case optionally substituted alkyl, alkenyU alkoxy, 
alkrayloxy; represrats pratafluorothio, -S(0)|»R^ -NR^R^ -COR^ 
<Xh^\ -CXJNR^*^ -N(R")C0R" or -C(R^N-0R"; represents 
in each case optionally substituted cycloall^l, cycloalkylalkyl, ac^, 
ar^alk^, saturated or unsaturated heterocycl^ or hetmx:yclylalkyl, 

R^ and R* independently of one another represrat hydrogen, -SOiR^, -COR^, 
-C02K^ represent in each case optionally substituted alk^, alkenyU 
cycloaIk)i, cycloalkylalkyl, aryl, aiylalkyl» saturated or unsaturated 
heterocyclyl or heterocyclylall^l, 

R^ and R^ fmthennore together represent in each case optionally substituted 
alkenylene or alkylene, whm the alkylene chain may in each case be 
intcrraptcd by -0-, -S- or -NR'\ 

and Rl, R2. R3 m. Q, R5, p. n. r. R^ R^ RlO. Rll, Rl2 r13 r14 and Rl5 
have the meanings given in Claim 1. 

3. A*-Pyrrolines of the formula (I) according to Claim 1, in which 
R^ refnesents halogen or methyl, 

R^ represents hydrogen or halogen, 

R^ represents halogen, represmts in each case optionally halogen- 
substituted alkyl, alkoxy or alkylthio, 

m represents 0, 1, 2, 3 or 4, 
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lefHresents one of the groupings below 



-^'^ 



R* represents hydrogoi, halogen, cyano, fonnyl, nitro. trialkylsilyl; 
represents alkyl, alkenyl, alkoxy or alkenyloxy, each of which is 
optionally mono- or polysubstituted by identical or different 

10 substituents from the group consisting of^halogen, cyano and -NR^R*; 

represents pentafluorothio, -S(0)pR^ -NRV, -COR^ -C02R^ 
-CONR^*^ -N(R"X»R^2 or -C(R*VN-0R>^ or represents cyclo- 
alkyl, cycloalkylalkyl, aryl, aiylalkyl, saturated unsaturated, 5- to 
lO-membered heterocycl^ or hetoocycIylalkyU each of which is 

15 optimally mono- or polysubstituted by identical or differait 

substituents from the group ccmsisting of halogen, cyano, nitro, alk^, 
halpgenoalkyi, alkenyl, halogenoalkenyl, alkoxy» halogenoalkoxy, 
alkylthio and halogenoalk^thio, 

20 R^ fuithennore represents -CH=NOH, fonnyl; represents cycloalkyloxy 

or cycloalkylalkoxy, each of which is optionally mono- or 
polysubstituted by identical or different substituents from the group 
consisting of halogen and alkyl. 



25 R 



5 



represents halogen, cyano, formyl, nitro, trialkylsilyl; represCTts alkyl, 
alkenyl, alkoxy or alkenyloxy, each of which is q)tionally mono- or 
polysubstituted by identical or different substituents from the group 
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consisting of halogen, cyano and -NR^R*; represents pentafluorothio, 
-S(0)pR^ -NRV, -COR^ -C02R^ -CONR^*^ -N(R")C0R*^ or 
-C(R*^N-OR*^; or lepresrats cycloalkyl, cycloalkylalkyl, aryl, 
aiylall^, saturated or unsaturated, S- to lO-memb^ed heterocyclyi or 
5 heterocyclylalkyl, each of which is optionally mono- or 

polysubstituted by identical or dififeient substitumts hom the group 
consisting of halogoi, alkyl, halogenoalkyl, alkran^, halogenoalfcmyl, 
alkoxy» halogenoalkoxy, alkylthio and halogenoalkylthio, 

10 p represents 0, lor 2, 

n represents 0, 1, 2 or 3, where the substituents R^ may be identical or 
diffiOTOt if n rqpresents 2(m'3, 

IS r represents 0, 1 or 2, where the substituents R^ may be identical or 

different if r rqiresents 2, 

R^ represents alkyl whidi is optionally mono- or polysubstituted by 
identical or diff<mnt substituents from the group consisting of halogen 
20 and -NR^R^ represents cycloalkyl, aiyl or ai^alkyl, each of which is 

optionally mono- w polysubstituted by identical or different 
substituents bom the group ccHisisting of halogoi, cyano, all^l, 
halogenoalkjd, alkoxy, halogenoalkoxy, all^thio and 
halogenoalkyltfuo. 



25 



30 



R^ fuitbmnore represents alkyl which is mono- or polysubstituted by 
identical or different substituents, where the substituents may 
additionally be selected from the group consisting of alkoxy, alkylthio, 
halogenoalkoxy and halogenoalkylthio, 

R^ and R® independently of one another represent hydrogra, -SOtR^, -COR^ 
<X>2R^ represent alkyl or alkenyl, each of which is optionally mono- 
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or polysubstituted by identical or different substituents from the group 
consisting of halogen, alkylcarbonyl, alkylcarbonyloxy, alkylamino, 
dialkylamino, alkoxy, halogenoalkoxy, alkylthio and 
halogenoalkylthio; represents cycloalkyl, cycloalkylalkyl, aryl, 
5 arylalkyl, saturated or unsaturated S- to lO-membeied heteiocyclyl or 

heterocyclylalkyl, each of which is optionally mono- or 
polysubstituted by identical or diffmnt substituents from the group 
consisting of halogen, cyano, alkyl, halogmoalkyi, alkoxy, 
halQgmoalkoxy, alkylthio and halogenoalkylthio, 

10 

and fiirthenncHe together represent alkenylrae whidi is optionally* 
mono- or polysubstituted by identical or differmt substituents from the 
group consisting of halogen, cyano, alkoxy, halograoalkoxy, alkylthio 
and halogenoalkylthio or represent alkylene which is optionally mono- 
15 or polysubstituted by identical or diffimnt substituents from the group 

consisting of halogen, cyano, alkyl, halogenoalkyl, alkoxy, 
halogenoalkoxy, alkylthio and halogenoalkylthio, wh^ the alkylene 
chain may in each case be intermpted by -S- or -NR^^-, 

20 R*^ aiKi R^ furthermore together represent alkylene which is mono- or 

polysubstituted by identical or different substituents, where the 
substituents may additionally be selected from Ae group consisting of 
alkoxycarbonyl and oxyalkyleneoxy, 

25 . R*^ and R^ furthermore together represent alkylene, whm the alkylene chain 

is intOTUpted either by C=0 or by C=NO-alkyl, 

R' and R*® independently of one another rqjresent hydrogen, -S02R^ 
represent alkyl or alkenyl, each of which is optionally mono- or 
30 polysubstituted by identical or diffi^nt substituents from the group 

consisting of halogen, alkylamino, dialkylamino, alkoxy and alkylthio; 
represent cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, saturated or 
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unsaturated S- to lO-membered heterocyclyl or heterocyclylalkyU each 
of which is optionally mono- or polysubstituted by identical or 
difTeient substituents from the group consisting of halogen, cyano, 
alkyl, halogenoalkyl, alkoxy, halogpnoalkoxy, alkylthio and 
5 halogenoall^lthio, 

R'.and R^^ fuithennoie tog^er rqnesent alkylrae which is optionally mono- 
or polysubstituted by identical or different substitumts from the group 
consisting of halo^, cyano, alkyl, halogenoallc^, alkoxy, 
10 balogenoalkoxy, all^lthio and halogenoalk^thio, whm the alkyloe 

chain may in each case be intemipted by -S- or -NR^^-, 

R" and R^^ independently of one another rqn-esent hydros, represent alkyl 
which is optionally mono- or polysubstituted by identical or different 

IS substitutents from the group consisting of halogen, cyano, alkoxy and 

alkylthio, represent cycloalkyi, cycloalkylalkyl, aryl or aiylalkyl, each 
of which is optionally mono- or polysubstituted by identical or 
different substituents from the group consisting of halogen, cyano, 
alkyl, halogenoalkyl, alkoxy, halogenoalkoxy, alkyldiio and 

20 halograioalkylthio, 

R" and R'^ furthermore together represent alkylene or alkenylene, each of 
which is optionally mono- or polysubstituted by identical or dififoient 
substituents from the group consisting of halogen, alkyl, 
25 halogenoalkyl, alkoxy, halogenoalkoxy, alkylthio and halogeno- 

all^lthio, 

R*^ and R'* independently of one another represent hydrogen, represent alkyl 
or alkenyl, each of which is optionally mono- or polysubstituted by 
30 halogCT, 
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R^^ represents hydrogen, -SOtR^. -COR^ or -C02R^; represents alkyl or 
alkoiyl, each of which is optionally mono- or polysubstituted by 
identical or diffoent substitiients from the group consisting of 
halog^ cyano, alkylamino, dtaU^lamino, alkoxy, halogenoalkoxy, 
alkylthio and halogenoalkyltfiio; represents cycloallq^, cyclo- 
alkylalkyU aiyU arylall^» saturated or unsaturated 5- to lO-membeted 
hetat>cyclyl or hetmcycl^alk^, each of which is c^onally mono* or 
polysubstituted by identical or dififoent substituoits from the ffoap 
consisting of halo^, cyano, alk^, halog^oallq^, alkoxy, 
halogenoalkoxy, alkyltfiio and halogenoalk^thio. 

4. A^-Pyrrolines of the formula (J) according to Claim 1. in which 

R* represents hydrogen, halogen, cyano, formyl, nitro, trialkylsil]4; 
represents alkyl, alkenyl, alkoxy or alkcnyloxy, each of which is 
optionally mono- or polysubstituted by idmtical or diffident 
substituents from the group consisting of halogen, cyano and -NR^R^; 
represents pentafluorothio, -S(0)pR*, -NR^R^ -COR*, -C02R^ 
-CONR'^"^ -N(R")C0R^^ or -C(R*^)=N^R'^; or represents cyclo- 
alkyl, cycloalkylalkyl, aiyl, arylalk^, saturated or unsaturated S- to 10- 
memb^ed hetaocycl)1 or heterocyclylalky, each of which is 
optionally mono- or polysubstituted by identical or dififeroit 
substituents from the group consisting of halogen, cyano, nitro, alkyl, 
halogenoalkyl, alkenyl, halogenbalkenyl, alkoxy, halog^oalkoxy, 
alkylthio and halogenoalkylthio, 

R* represents alkyl which is optionally mono- or polysiibstituted by 
identical or different substitumts from the group consisting of halogen 
and -NR^^, represents cycloalkyl, aryl or arylalkyl, each of which is 
optionally mono- or polysubstituted by identical or difTemit 
substituents from the group consisting of halogen, cyano, alkyl. 
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halogenoalkyl, alkoxy, halogenoalkoxy« alkylthio and 
halogenoall^lthio, 

and independently of one another represent hydrogen, -SQzR^ -COR^ 
S -COaR^, represent alkyl or alkenyl, each of which is optionally mono- 

or polysubstituted by identical or diffa:ent substituents fiom the group 
consisting of halogen, alkylcaibcm^, alkylcaibon^oxy. alkyiamino, 
diall^lamino, alkoxy, halograoalkoxy, alk^thid and 
halogencalkyltbio; rqnesent cycloall^l, cycloalkylall^, aiyl» 
10 aiylall^, saturated or unsaturated 5- to lO-memboed heteiocyclyl or 

heterocyclylalkyl, each of which is optionally mono- or 
polysubstituted by identical of different substituents from the group 
consisting of halogra, cyano, alkyl, haIogenoalkyl» alkoxy, 
halogenoalkoxy, alkylthio and halogenoalkylthio, 

IS 

R^ and R^ furthennore together represent alkenylene which is <^onally 
mono- or polysubstituted by identical or difCnent substituents from the 
group consisting of halogen, cyano, alkoxy, halogenoalkoxy, alkylthio 
and halogenoalkylthio or represent alkylme which is optionally mooo- 
20 or polysubstituted by identical or different substituents fiom the group 

consisting of halogen, cyano, alkyl, halogenoalkyl, alkoxy, 
halog^oalkoxy, alkylthio and halogenoalk^thio, whoe the alk^ene 
chain may in each case be interrupted by -0-, -S- or -NR^^-, 

25 and Rl, R2 R3 m, Q, R5. p. n, r, R^>, RlO, rH, r12, r13 r14 and Rl5 have 

the meanings given in Qaim 3. 

5. A^-Pynrolines of the formula (0 according to Claim 1, in which 

30 R^ represents fluorine, chlorine, bromine or methyl. 



R^ represents hydrogen, fluorine, chlorine or bromine, 
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repiesents fluorine, chlorine, bromine, represents Ci^Ie-alk^, Ci-Q- 
alkoxy or Ci<:6-alkylthio, each of which is optionally mono- to 
octasubstituted by halogen, 

m represents 0, 1, 2 or 3, 

Q rq[)resents one of the groupings below 




R represents hydn^gen, fluorine, chlorine, bromine, cyano, formyl, nitro, 
triKCi.C6.alkyl)sil^; represents Ci.C2o-alk^, Cz-Cjo-alkenyl, C1-C20- 
alkoxy, Ci-Cio-alkenyloxy, each of which is optionally mono- or 
polysubstituted by identical or diifinent substituents from the group 
consisting of halogen, cyano and -NR^R^; represents pentafluorc^o, 
.S(0)^^t^ -NRV, -COR^ <:02R^ -CONR^"*. -N(R"XX)R" or 
<:(R")=N.0R*^ or represents Ca-Cn-cycloalkyl, C3-C7-cyclo-Ci-C4. 
alkyl, aiyl, aryl-Ci-C4-alkyl, saturated or unsaturated, 5- to 10- 
membered heterocyclyl or heterocyclyl-Ci-C4-alk^ having 1 to 4 
hetmatoms, which comprise 0 to 4 nitrogen atoms, 0 to 2 
nonadjacent oxygen atoms and/or 0 to 2 nonadjacent sulphur atoms (in 
particular tetrazol^, fuiyl, fiirfiiiyl, benzofiiryl, tetrahydrofiiryl, 
thienyl, thenyl, benzodiioi^, thiolan^, pynolyl, indol^, pyrrolinyl, 
pynolidino, pynolidinyl, oxazolyl, benzoxazol^, isoxazolyl. 
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imidazol^, pyiazolyl, ttiiazolyl, benzotfaiazolyl, thiazolidinyU 
pyridinyl, pyrimidinyl, pyridazyl, pyrazinyl, piperidinyl, piperidino, 
morpholinyl, thiomorpholin^, morpholino, thiomorpholino, triazin^, 
triazol^» quinolinyl or isoquinolinyl), each of which is optionally 
S mono- to tetrasubstituted by identical or different substituents fiom the 

groi^) consisting of halogen, cyano, nitro, Ci-Q-alkyU Ci-Q- 
halog^ioalkyl, C2-C6-alkenyl, Ci-Ce-halogenoalkenyl, Ci-Ce-alkoxy, 
Ci-C6-hal€>geiioalkoxy, Ci-Ca-all^lthio and Ci-Q-halogenoalkylfliio, 

10 furtfaennoie represents -CH=NOH, fomiyi; represrats C3-C5- 

cycloalkyloxy or C3-C5-cycloaU^l-C|-C4-alkoxy, each of vMch is 
optionally mono- to tetrasubstituted by identical or differrat 
substituents fix>m the gn>iq> consisting of fluorine, chlorine, bromine 
andCi-C2-alkyl, 

IS 

rqnesents fluorine, chlorine, bromine, cyano, formyl, nitro, tri-(Ci-C6- 
alkyl)silyl; represents Ci-C6-alkyl, C2-C6-alken>d, Ci-Ce-alkoxy, C2- 
Q-alkrayloxy, each of which is optionally mono- to tridecasubstituted 
by halogen; represents pentafluorothio, -S(0)pR^ -NR^R*, -COR^ 
20 -C02R^-C0NRV%r-N(R")C0R", 

p represents 0, 1 or 2, 

n rqjresents 0, U 2 or 3, where the substituents R^ may be identical or 
25 different ifn represents 2 or 3, 

r represents 0, 1 or 2, v^ere the substitunts R^ may be identical or 
differmtifrrqiresCTts 2, 

30 R^ represents Ci-C2(ralkyl ^ch is optionally mono- or polysubstituted 

by identical or different substituents from the groiq> consisting of 
halogen and -NR^R^ represents C3-C6-cycloalkyl, aryl or aryi-C]-C4- 
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alkyl, each of which is optionally mono- to octasubstituted by identical 
or different substituents firom the group consisting of halogen, cyano, 
Ci-Q-alkyl. Ci-Ce-halogenoalkyl, Q-Q-alkoxy, Ci-Q- 
halogenoalkoxy, Ci-Q-alkylthio and Ci-Q-halogenoalkylttiio^ 

5 

finthemioie represents Ci-C2o-aU^ which is mono- or 
polysubstituted by identical or different substituents, where die 
substituents may additionally be selected from the group consisting of 
C|-C6-alkoxy, Ci-Q-alkylthio. C|-C5-halogenoalkoxy and C1-C5- 
10 halogenoalkylthio, 

and R* independently of one another represent hydrogen, -S02R^ -COR^ 
-COaR^, represent Ci-Cio-alkyi or CT-Cio-alkenyl, each of which is 
optionally mono* or polysubstituted by identical or different 

IS substituents from the group consisting of halogen, Ci-Q- 

alkylcarbonyl, Cj-Q-alkylcaibonyloxy, Ci-Q-alkylamino, di-(Ci-C6- 
alkyl)amino, C|-C6*alkoxy, Ci-Q-halogenoalkoxy, Ci-Q-alkylthio 
and Ci-Q-halogenoalkylthio; represmt Cs-Cn-cycloalkyl, C3-C7- 
cycloalkyl-Ci-C4-alkyl, aryl, aiyl-Ci-C4-alkyl, saturated or unsaturated 

20 S- to 10-membCTBd hetarocyclyl or hetmx:yclyl-Ct-C4-alkyI having 1 

to 4 hetoroatoms, which comprise 0 to 4 nitrogen atoms, 0 to 2 
nonadjacent oxygen atoms and/or 0 to 2 nonadjacent sulphur atoms (in 
particular tetrazolyl, fiiryl, fiirfuryl, benzofuryl, tetrahydrofiiryl, 
thienyl, thenyl, benzothienyi, thiolan^, pyrrolyl, indolyl, pyrrolinyl, 

25 pynolidinyl, oxazolyl, benzoxazolyl, isoxazolyl, imidazolyl, pyrazolyl, 

thiazolyl, benzothiazol^, thiazolidinyl, pyridinyl, pyrimidinyl, 
pyridazyi, pyrazinyl, piperidin^, morpholinyl, thiomorpholinyl, 
triazinyl, triazolyl, quinolinyl or isoquinolinyl), each of which is 
optionally mono- to tetrasubstituted by identical or different 

30 substituents from the group consisting of halogen, cyano, Ci-€6-alkyl, 

Ci-C6-halogenoalkyl, Ci-Q-alkoxy, Ci-C6-halogenoalkoxy, Ci-Q- 
alk)ithio and Ci-Q-halogenoalkylthio, 
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R'^ and fuithermore independently of one another iqnesmt hetaxx:yclyl- 
C|-C4*alkyl having 1 to 4 het»x>atoms, which comprise 0 to 4 
nitrogen atoms, 0 to 2 nonadjacent oxy^ atoms and/or 0 to 2 

S nonadjacent sulphur atoms (in particular pyridinylmethyl, 

pyridinylethyl, pyrimidinylmethyl, pyrimidinylethyl, pyridazylmetbyl, 
pyridazylethyl, pyrazinyhnethyl or pyrazinyletbyl), each of which is 
optionally mono- to telrasubstituted by identical or different 
substituents from the group consisting of halqgai, cyano, C|-C5-alkyl, 

10 C|-C5-halogenoalkyl, Ci-C^-alkoxy, C]-C6-halogenoalk0xy, C1-C5- 

alkylthio and Ci-C^-halogenoall^lthio, 

R^ and R* furthermore together represent Cz-Ciralkenylene which is 
optionally mono- or polysubstituted by identical or different 

15 substituents from the group consisting of halogen, cyano, Ci-Ce- 

alkoxy, Ci-Q-halogenoalkoxy, Ci-Q-alkylthio and Ci-Q- 
halogenoalkylthio or represent C3-Ci2'alkylene which is optionally 
mono- or polysubstituted in the alkylene moiety by identical or 
different substituents from the group consisting of halogen, cyano, Ci- 

20 Q-alk^, Ci-C6-halogenoalkyU Ci-Ca-alkoxy, Ci-Q-halqgenoalkoxy, 

C]-C6-alkylthio and Ci-Q-halogenoalkylthio, whoe die alkylene 
chain may in each case be interrupted by -0-, -S- or -NR^^-, 

R^ and R^ furthermcHe together represent Ca-Ciralkylene which is optionally 
25 mono- or polysubstituted by idmtical or different substituents, where 

the substituents may additionally be selected from the group consisting 
of Ci-C4-alkox>carbonyl and oxy-(Ci-C4-alkylene)-oxy, 

R^ and R^ furthermore together represent C3-Cg-alkylene, where the alkylene 
30 chain is intemipted either by C=0 or C=NO-(Ci-C6-alkyl). 
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R' and R*^ independently of one anoth^ represent hydrog^. -SO2R*, 
lepresrat Ci-Q-alkyl ot C2-C6-alkenyl, each of which is optionally 
mono- to tridecasubstituted by identical or different substituents from 
ttie group consisting off halogen, Ci-C6-alk)dainino, di-<Ci-C6- 
alkyl)aniino. Ci-Ce-alkoxy, Ci-Q-halogenoalkoxy, Ci-Q-aU^lthio 
and Ct-C6-^alQgenoalI^lthio; represmt CrCT-cycloalkyl, C3-C7- 
cycloalk^-Ci-C4-alkyK aiyl, aiyl-Ci-CU-alk^, saturated or unsaturated 
S- to lO-membered heterocyclyl or hetoocyclyl-Ci-Q-alkyl having 1 
to 4 heteroatoms, which comprise 0 to 4 nitrogen atoms, 0 to 2 
nonadjacent oxygen atoms and/or 0 to 2 nonadjacent sulphur atoms (in 
paiticular tetrazolyl, fuiyl, furfinyl, benzofiir^, tetrahydrofur^, 
thien^, then^, benzothienyl, tfiiolanyl, pynolyU indolyl, pynolinyl, 
pyrrolidinyl, oxazolyl, benzoxazolyl. isoxazolyl, imidazolyl. pyrazolyl, 
thiazoly], benzothiazolyl, thiazolidinyl, pyridinyl, pyrimidinyl, 
pyridazyU pyrazinyl, piperidinyl, morphoHnyl, thiomoipholinyl, 
triazinyl, triazolyl, quinolinyl or isoquinolinyl), each of which is 
optionally mono- to tetrasubstituted by identical or different 
substituents from the group consisting of halogen, cyano, Ci-Q-alkyl, 
Ct-Q-halogenoalkyl, Ci.C6-alkoxy, Ci-C6-halogenoalkoxy, Ci-Q- 
alkyldiio and Ci-Ce-halogienoalkylthio, 

R* and R'^ furthomore together represrat C3-C6-alkylene, <CH2)r<HCH^, 
.(CH2)2-S-(CH2)2- or -(CH2)rN(R"HCH2)r. each of which is 
optionally mono- to tetrasubstituted in the alkylene moiety by idmtical 
or different substituents from the group consisting of halog^, cyano, 
Ci-Q-alkyl, Ci-Q-halogenoalkyl. Ci-Q-alkoxy. Ci-Q- 
halogenoalkoxy, Ci-Q-alkylthio and Ci-Q-halogenoalkylthio, 

R" and R^^ independently of one anotho* represent hydrogen, represent Cj- 
C6-alkyl which is optionally mono- to tridecasubstituted by identical 
or different substituents from the group consisting of halogen, cyaiio, 
Ci-Q-alkoxy and Ci-Cs-alkylthio, represent Ca-Crcycloalk^, C3-C7- 
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cycloaIky]-Ci-C4-all^, aiyl or ar^-Ct-C4-all^, each of which is 
optionally mono- to octasubstituted by identical or diffeient 
substituents from the group consisting of halogen, cyano, Ci-Ce-alkyl, 
Ci-Q-halogenoalk^, Ci-Q-alkoxy, Ct-Q-'halo^noalkoxy. Ci-Q- 
S alkylthio and Ci-Q-halogenoall^lthio, 

R" and R^^ fiiithermore together leimsent Cs-Cio-alkylrae or Ca-Cio- 
alkraylene, each of which is optionally mono- to octasubstituted by 
identical or diffeient substituents from the group consisting of 
10 halogen, Ci-Q-alkyl, Ci-Q-halogenoalkyl, Ci-Q-alkoxy, Ci-C6- 

halog^noalkoxy, Ci-Q-alkylthio and Ci<:^-halogenoalk^thio, 

R^^ and R^^ independratly of one another lepiesent hydros, represent Ci- 
Ce-alkyl or C2-C6-alkenyl, each of which is optionally mono- or 
IS polysubstituted by halogen, 

R'^ represents hydrogen, -S02R^. -COR^ or -C02R^; represents C1-C20- 
alkyl or C2^2(ralkenyl, each of which is optionally mono- or 
polysubstituted by identical dr different substituents from the group 

20 consisting of halogen, cyano, Ci-Q-alkylamino, di-<Ci'C6- 

.alkyl)amino, Ci-Q-alkoxy, Ci-C6*halogenoalkoxy, Ci-Q-alkylthio 
and Ci-Q-halogenoalkylthio; rqnesents Ca-Cis-cycloall^l, C3-C7- 
cycloall^l-Ci-Ci-alkyl, aryl, ai^-Ci-C4-alkyl, saturated or unsaturated 
S- to lO-memboed hitbssocyclyl or heterocyclyl-Ci-C4-alkyI having 1 

25 to 4 h^tm>atoms, which comprise 0 to 4 nitrogen atoms, 0 to 2 

nonadjacent oxygra atoms and/or 0 to 2 nonadjacent sulphur atoms (in 
particular tetrazolyl, furyl, furfiiryl, benzofur^, tetrahydrofuryl, 
thienyl, thenyl, benzothienyl, thiolanyl, pynolyl, indolyl, pyrn^nyl, 
pyrrolidinyl, oxazolyl, benzoxazolyl, isoxazolyl, imidazolyl, pyrazolyl, 

30 thiazolyl, benzothiazolyl, thiazolidinyl, pyridine, pyrimidinyl, 

pyridazyl, pyrazinyl, piperidinyl, morpholinyl, thiomorpholinyl, 
triazinyl, triazolyl, quinolinyl or isoquinolinyl), each of which is 
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optionally mono- to tetrasubstituted by identical or different 
substituents from the group consisting of halogen, cyano, Ci-Q-alkyl, 
Ci-C6-halogenoalkyl, Ci-Q-alkoxy, Ci-Cd-halogenoalkoxy, Ci-Q- 
all^lthio and Ci-Q-balogenoalkylthio. 

5 

6. A^-Pynolines of the fonnula 0) according to Claim 1, in whidi 



lepxesents hydrogen, flucxine, chlcmne, bromine, cyano, fonnyl, nitro, 
tri-(C|-C6-aIkyl)silyl; represents Ci-Cio-alkyl, Ca-Cio-alkcnyl, C|-C2cr 

10 alkoxy or C2-C2o-alkenyloxy, each of which is c^onally mono- or 

polysubstituted by identical or different substituents ftom the group 
consisting of halogen, cyano, -NR^R^ represents pentafluorothio, 
-S(0)pR^ -NRV. -COR^ -C02R^ ^NR^^^ -N(R"XXDR^^ or 
-C(R*VN-0R^^; or represents Ca-Cn-cycloalkyI, Ca-Crcycloalkyl- 

15 Ci-CU-alkyl. aiyl, aryl-Ci-C4-alkyl, saturated or unsaturated 5- to 10- 

membered heterocyclyl or heterocyclyl-C|-C4-alkyl having 1 to 4 
heteroatoms, which con^rise 0 to 4 nitrogen atoms, 0 to 2 nonadjacent 
oxyg^ atoms and/or 0 to 2 nonadjacent sulphur atoms (in particular 
tetrazolyl, fiiiyl, fiufiiryl, benzofui^, tetrahydrofiiiy], thienyl, thenyl, 

20 benzothienyl, thiolanyl, pynolyl, indol^, pynolin^, pynolidino, 

pyrn>lidinyl» oxazolyl, benzoxazolyl, isoxazol^, imidazolyl, pyrazolyl, 
thiazolyl, benzothiazolyl, thiazolidinyl, pyiidinyl, pyrimidinyl, 
pyridaz]4» pynizinyl, piperidinyi, piperidino, mcxpholin^, 
thiomoiiriiolinyl, morpholino. thiomoiirtiolino, triazinyl, triazolyl, 

25 quinolinyl or isoquinolinyl), each of which is optionally mono- to 

tetrasubstituted by identical or different substituents from the group 
consisting of halogen, cyano, nitro, Ci-Q-alkyl, Ci-Q-halogenoalkyl, 
Ca-Q-alkenyl, CrQ-halogenoalkenyl, Ci-Ce-alkoxy, Ci-Q- 
halogenoalkoxy. Ci-Q-alkylthio and Ci-Q-halogenoalkylthio. 



30 



represents Ci-Cairalkyl which is optionally mono- or polysubstituted 
by identical or different substituents fix>m the groiq) consisting of 
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halogen and -NR^R^, iq;)iesent8 Ca-Q-cycloalkyl, ai^ or aryl-C|-C4- 
alkyi, each of which is optionally mono- to octasubstituted by identical 
or diffment substituents from the group consisting of halogen, cyano, 
Ci-Q-alkyl, Ci-Q-halogenoalkyl, Ci-Ce-alkoxy, Ci-Q- 
5 halogenoalkoxy, Ci-Q-all^lthio and Ci-C6-4ialogenoall^lthio, 

and R^ independently of one another represent hydrog^, -SQ2R^ -COR^ 
-C02R^ represent .Ci-Cicrall^ or CrCTcralken^, e^ of which is 
optionally mono- or polysubstituted by identic^ or different 

10 substituents from die group consisting of halogen, Ci-Q- 

alkylcaifoonyl, Ci-Q-alkylcaibonyloxy, C|-C6-alkylamino, di-(Ci-C6- 
alkyl)amino, Ci-Q-alkoxy, Ci-Q-halogenoalkoxy, Ci-Q-alkylthio 
and Ci-C6-halogenoallcyIthio; represent C3-Ci2-cycloalkyl, Ca-Cr- 
cyc]oaIkyI-C]-C4-alky], aryl, aiy]-C|-C4-alkyl, saturated or unsaturated 

15 5- to 10-memb^ed heterocyclyl or heterocyclyl-C|-C4-alkyl having 1 

to 4 heteroatoms, which comprise 0 to 4 nitrogen atoms, 0 to 2 
nonadjacent oxygen atoms and/or 0 to 2 nonadjacent sulphur atoms (in 
paiticular tetrazolyU furyl, furfiiiyl, benzofuiyl, tetrahydrofuryl.' 
thienyU thenyl, benzothienyl, thiolanyl, pynolyl, indolyl, pyrrolinyU 

20 pynrolidinyl, oxazolyl, benzoxazolyU isoxazolyl, imidazolyl, pyrazolyU 

thiazol^, benzothiazolyl, thiazolidinyl, pyridinyl, pyrimidinyl, 
pyridazyl, pyrazinyl, pipmdinyl, nuvpholinyl, thiomoii4iolinyl, 
triazinyl, triazolyl, quinolinyl or isoquinolinyl), each of vAnch is 
optionally mono- to tetrasubstituted by identical or diffmnt 

25 substituents from the group consisting of halogen, cyano, Ci-Ce-alkyl, 

C|-C6-halograoalkyl, Ci-Q-alkoxy, Ci-C6-halogenoaIkoxy, Ci-Q- 
alkylthio and C]-Q-halogenoalkylthio, 

7 8 

R and R furthermore together represent C2-Ci2-aIkenylene which is 
30 optionally mono- or polysubstituted by identical or difforot 

substituents from the group consisting of halogen, cyano, Ci-Q- 
alkoxy, Ci-Ce-halogenoalkoxy, Ci-Q-alkylthio and Ci-Q- 
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halogenoalkylthio or represent Ca-Cn-alkylene, which is optionally 
mono- or polysubstituted in the alkylene moiety by identical or 
different substituents from the group consisting of halogen* cyano, Ci- 
Q-alkyl, Ci-Q-halogenoalkyl, Ci-C6-alkoxy, Ci-Q-halogenoalkoxy. 
Ci-Q-alkylthio and Ci-Q-halogenoalkylduo, where the alkylene 
chain may in each case be intemipted by -S- or -NR 

and RK R2 R3 m, Q. p, n, r. R^, R^^. R", R^^, Rl3. Rl4 and Rl5 have 
the meanings given in Claim 5. 



7. A*-Pynolines of the fonnula (I) according to Claim 1, m which 

R^ represents fluorine, chlorine or methyl* 

IS R^ represents hydrogen, fluorine or chlorine, 

R^ represents fluorine, chlorine. Ci-C4-alkyl, Ci-C4-alkoxy, Ci-Q- 
alkylthio; Ci-Q-halogenoalkyl, Ci-C4-halogenoalkoxy, C1-C4- 
halogenoalkylthio having in each case 1 to 9 fluorine, chlorine and/or 
20 bromine atoms. 



m represents 0, 1 or 2, 
Q reiHesents one of the groupings below 

-Q-'-Q-^-^' 
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rqnesents hydrogen, fluorine, chlorine, bromine, cyano, fonnjd, nitro, 
tri-<Ci-C4-alkyl)silyI; nqwcsOTts Ci-Ci6-alkyl. Ci-Cw-alkenyi. C|-Ci6- 
alkoxy or C2-Ci6-alken:^oxy, each of which is optionally mono- w 
polysubstituted by identical or different substituoits from the group 
consisting of fluorine, chlorine, bromine, cyano and -NR'^R^ 
represents -S(0)pR^ -NRV, -CX)R', -C02R^ -CONR^"® or 
-N(R")C0R"; or rqnesents Cs-Curcycloall^, Ca-Ce-cycloalkyl-Ci- 
CU-alkyl, phenyl, benzyl, phenylethyl, tetrazolyl, fuyl, furfiiryl, 
benzofuryl, tetrahydrofur^, thienyl, thcnyl, benzolhienjd, thiolanyl, 
pyrrolyl, indolyl, pynolinyl, pyrrolidino, pjroolidinyl, oxazolyl, 
benzoxazol^, isoxazolyl, imidazolyl, pyrazolyl. thiazol>i, benzo- 
thiazolyl, thiazolidinyl, pyridinyl, pyrimidinyl, pyridazyl, pyrazinyl, 
piperidinyl, piperidino, morpholinyl, thiomorpholin^, moq>holino, 
thiomorpholino, triazinyl, triazolyl, quinolinyl or isoquinolinyl, each 
of which is optionally mono- to trisubstituted by identical or different 
substituents from tiie group consisting of fluorine, chlorine, bromine, 
cyano, Ci-C4-alkyl, Ci-Q-halogenoalkyl, Cz-Q-alkenyl, Cz-Q- 
halogenoalkenyl, Ci-Q-alkoxy, Ci-C4'^alogenoalkoxy, C1-G4- 
alkylthio and Ci-Q-halog^oalkylthio, 

R"^ furthermore rq;nesents -CH=NOH, fonayl; r^resents cyclopropyloxy, 
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cyclopropybnethoxy, 
cyclobutylmethoxy, cyclopentylmethoxy or cyclohexyhnetiioxy, each 
of which is optionally mono- to trisubstituted by identical or different 
substituents from the group consisting of fluorine, chlorine and 
methyl, 

R' represents fluorine, chlorine, trimethylsilyl, rqnesents C|-C4-alkyl, Cr 
C6-alkaiyl, Ci-C4-alkoxy or CrQ-alkmyloxy, each of which is 
optionally mono- to nonasubstituted by identical or different 
substituCTts from the group consisting of fluorine, chlorine and 
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bromine, represents -S(0)pR*. -NR^R", -COR*. -CO2R' or 

-conrV, 

t 

p ie[»)esaitsO, lor2, 

n lepresmts 0, 1 or 2, vAtese the substituents can be identical or 
diffident if n lepiesents 2, 

r represents 0, 1 or 2, where the substituents can be identical or 
different if r represents 2, 

R^ represents Ci-C](ralkyl which is optionally mono- or polysubstituted 
by identical or difiTerent substituents from the group consisting of 
fluorine, chlorine, bromine and -NR^R^» rqnesents cyclopropyl, 
cyclopentyU cyclohexyl, phenyl or benzyl, each of which is optionally 
mono- to tetrasubstituted by identical or different substituents from the 
group consisting of fluorine, chlorine, bromine, cyano, Ci-Ci-alkyl, 
Ci-Q-halogenoalk^, Ci-CU-alkoxy, Ci-Q-hali^noaUcoxy, C1-C4- 
alkylthio and Ci-Q-halograoalkylthio, 

R^ furthermcxe represents C|-Cio-alkyl which is mono- to trisubstituted 
by identical or diffmnt substituents, where tfie substituents may 
additionally be selected from the group consisting of C|-C4-aIkoxy, 
C|-C4-alkylthio, C|-C4-halogenoaIkoxy and C|-C4-halogenoalky]thio, 

R^ and R* independentiy of one another rq>resent hydrogen, -S02R^ -COR^, 
-COzR^, represent Ci-Ci6-aIlcyl or C2-Ci6-alkenyl, each of which is 
optionally mono- or polysubstituted by identical or different 
substituents firom the group consisting of fluorine, chlorine, bromine, 
C\^4'^XkylcsiA>onyh Ci-Q-alkylcaibonyloxy, Ci-Q-alkylamino, di- 
(Ct-C4-aIkyl)amino, Ci-C4-alkoxy, Ci-Q-halogenoalkoxy, C1-C4- 
all^lthio and C]-C4-halog^oalkylthio; rqnesent Ca-Cio-cycloalk^, 



